
@mode]1 Ao~].mt o 7118 &8]1+-oLj

Hhian t""t"-rn'iO
Ca]1 4}

(ln) Ca]l o 7]fu]3E

2Pzz c4 j -I zP og jzPPj zPzz) wjpo 1

WO 2022/014809 Al

(5I) %a)]=a] «o.:

cfzgf /Bz (znne nl)
B33Y 8()/0() (20)5.0))

(ZI) WN]P9]V]B:

(zz) WW]P l.-l:

(25) %9] J
(26) ~o711 Jo]:

B33Y 70700 (20 I 5 nl)
B33Y4()72(/(2020 01)

PCT/KR2021/1)01999

2()2) rl 2 d 17 l ()7 02 202))

gl pa]
9)-', o]

(30) +~3 %4 jX:
10-2020-l)ngfi872 2020 "J 7 4J 14 "~«(14 07 2020) KR
10 2020 (H84770 2020 kl )2 5 28 l (28 )2 2020)KR

(7I) P 9] ol: u}9-nr}oI ~ 7)] o] -ro] 5] 4} (BAOBAB
HEALTHCARE INC) [KR/KR], )5588 47] '- o)«l a]
'et } 6 g)okr]] ei- 55 e)oJr]] h}Ji 4O r] 0 g«-«1)E] 5)38
(al"6 ). Gyeonggiulo (KR).

(72) p «]&}i LJX. (JEON, Ho]un): )50)0 Co] ': «f L«f
a] s.rl] hi ', 278kil,-l 25 24 13019k. Gyeonggi-do (KR).
a] o 0 (CIJOI, Eunjeong); 15631 0 «f '- le»i '8 —.,-

-i'J 'l B 114 203~o 60622 Gyeonggi-do (KR). ~r}+i'KANG,

Donggu): )5623 7'7] ~ "1 "1 ai
SL 83 607~o 404 E, Gyconggi-do (KR), nrj+oX (JUNG,
Ktoungho): ]3943 on] '= 1 o»l ]9 in ol.

)Vl-i'2

)03'6 804 E, Gyeonggi-do (KR). +rj oJ7d (KIM,
Mink)ung). )65ee o o1 '-'i'.il al Yl dl -ir Yl }l;-.e68oi
Tl )9-15 205 rk Gyeonagi-do (KR)

(74) r]]n] o). «P «} B (PARK Sang Youl); 08505 s] '1 ri'1 4) i1 s1 cJ 2
'. I o) )403 6 Seoul (KR)

(gf) n]n]~(ni '=nf dzaf «} Pi]]- e) 7}=gl!8 —, -';-sum] -9
r)] Yl '] ni r«E='5 81 81 o] 8 AE. AG. AL. AM. AO. AT,
AU. AZ, BA, BB, BG, BH, BN. BR, BW. BY. BZ, CA, CH.
CL. CN, CO. CR. CU, CZ, DE. DJ. DK, DM. DO, DZ. EC,
EE, EG, ES. FI, GB. GD. GE, GH. GM, GT, HN, HR. HU,
ID. IL, IN, IR. IS, IT. JO, JP, KE. KG, KH, KN, KP. KW,
KZ. LA. LC. LK, LR, LS, LU, LY, MA, MD. ME. MG. M K,
MN, MW, MX, MY. MZ, NA, NG. NL NO, NZ. OM. PA,
PE, PG, PH. PL, PT, QA. RO. RS. RU. RW, SA, SC, SD.
SE. SG, SK. SL. ST, SV. SY, TH. TJ. TM, TN. TR, TT, TZ.
UA. UG, US, UZ, VC. VN, WS, ZA. ZM. ZW.

(84) a]ada('8'=ni Jga171-~u.-'= g),71'6 5) ~"=-ood}o1
(1 ni --1 r«--E'f 81 o1). ARIPQ (Bw, GEI. GM. KE.

LR. L S, MW, MZ. NA. RW, SD. SL, ST. SZ, TZ, UG. ZM,
ZW) o'ni ai ol (AM. AZ, BY, KG. KZ, RU, TJ, TM). «'r-

'J (AL. AT, BE, BG, CIL 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). OAF[

(54) Title: TI IREE-DIMENSIONAL CELL CULTURE BED FOR MASS PRODL CTION OF EXOSOMES. AND PRODUCTION
METHOD FOR SAME

(54) uJr]j go ig AJ r«1 «n-,', r]] i oi«+)4oc 3«1 1 s]1 '- a]1oo)ii)]- m el a] wf] ie r«l rr«1

10

00

(57) Abstract: Disclosed is a tlhme-dnnensioiml ceil culture bed A three-dirnen-
sional cell cultme bed composing a tlhme-dnnensional scaffold m irlnch stnits
formed from a bio-mk composition are disposed in tiro-dnnensional layers, mtd
the tiro-dimensional lai era me stacked. fonnmg a tlnee-dmiensional stmcture.
irith gapa formed beni een the stmts: and polyniers m the form of fibres, procid-
ed in the gapa

'I 40
-130

a -'120
~-]10

(57) JLn}„j: 3 &}81 'll u ai] o)ai] — ]- 7]l 1 aJi ] 3 r} J a)fag nf] ta]]
0}o] o o2« -t ~«, 'P) ~«nl e« = o] o

1

-«}El r)] o] o] eo o)] a]] ]

'coo] o]8]gl ")foie]=; oi 3]=-;*io1 3 ai.-;1 i'4]].—, of i-o]. "ot7]
yer: 8«=, w}of oil - '«oo] s««a«4) 3 a} '1 ~of] ihr .. '-'i oi -o'-.} —', ol] «1]

-o'a]-'=- ni ]rt] «flin] .v,"1'1-;} '}9}c].

Car
CO
00

CO



wO 2022/014809 A1 IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIlIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

(BF. BJ, CF, CG. CL CW GA. GN, GQ. GTV. KW ML.
SIR. NE. SN. TD. TG|

7jj

7.zjj T Aj. y ~txj p aj- gj j w j zjjEyc jqB



WO 2022/0)4))09 PCT/))'.R2021/001999

l3]

l4]

j ~~oj-
v rr)-rW o a)l 7- —; t]]97))7J& 371 J «j:": njl t))]jr= or oigo «].7- u)-r)la]j ']-'aJ-

7) o] Q
m]j 8714

7 ) aj 7] ol ~ o] Zj ~V o] 7] go 7g r ~o o I 71 o] +- al aj 7=) & ti 7]- O U] 7] «1 ~v. -)
7]j =-,=

o)--=o] o]7) 8)- o y ej o) pJ rd oj 7-7)-sr] 7-7) or 71' o a 7] -a)7)- ri'=
~--J]o}ef-',= oj-»-7]- v, r') oi xJ a|l~] rr o) Q oi el a] 7-?) o]7. rn}

7 gjj a~(gcaff))]di = «I v. r:)-7]] go /]jul- o 7)) z]jr 7) -a) go U)-7] a]j tr}.gj.

«I i =-oi 37]. o] x) O y 3 71-o} r ))]] ofa) = o)

1. ale& a] 7]7]2]j = «]-.-7]. V.= 4} oj-.= 71. ==-1-- --'- t}-o-4}&J -»-=~
7'a) '=j -,1 o~) O rr'I 7' «1 a)re+) 7a) 7h) Va]]7a) ?i ?11 rR o] ?o)-r— «I ~ 7Jyj rR o]

7)?) «]I" 1 o ra} o 7.) o] 7} g- rjj" ----:&.7-:;— 7}7]o}.a] Q
-1~ 7L«]7-7.) --"-'I "'I- t) " o] t3=- t3 o'~col- r

]I-',.1-71 I J'I?j 1- 1717]1 =o'-''-'-;"-=.= 1'1--o-'-l '- ) ]-.CAD/CAM

71-.—. 87]j)-]1 t]]7]]o=}~-'7} ol-'=. t.ta]j t]]a]l ='='-' -'o —& ."-.= I "j~ -i

=a o —
1

''7jj.-= o lol ll ol — "ale= o oA 4=/ - rr:i — ~t a. 14] r— 1=-':

CAD 22}alp )J)+J.}oj «1-""'l ]I 2]1 -1 a]j -'-l o aJ -)c~ 'y:;= 'o] t]] 71- aJ t},

oj+ 3D "1 ol o inc) tj)'P ~He]-'= 71o) a]- o)~7] 7jj o =* I
o-ajj tj o&a1 7g) Ma]]~)

"-,?7} 2]ja9]- ~J-aJsJ CAD I'=]=- oj-~
]1

-'-] o=1-;=. «j"";! 2]j-;.— 2]]7~o=}7]j ~J]t}.

o r']1 — I
7~ j ~$ +)I -rgb+} 7] %7J(Chitosan]arj- -"&1 hajj ol ~(A]ginatc]-;.= ~a" o} o]

w«] 7]

aaron]iy

«jul-a] «j:rirri.~]j'= 32]-a]:»-7-:.= 7]-7]7]o)- po] a] -o-~ o g
o]0]j «j: aj o] — =- o) =:7) -'=go ~17) oj] 2]]-o] «oJ -o] 7]]:,;— 7}7Jti-, «a]- --a-y]-

7]W~]- ~-~&j ~=4- —.~}-7)] ~-~&j ''= —.~}-7)] =-r t) &] -a-4- 7]m~]- -'-7]:--.—

: aJ=o=}oj ol ~to] 7]-;= o]- -?Jst]9]- ol o]--?J~rjo]1 o]7]j 7~ -oj«j: ro-;=?)--o

82]j ~"" '] &]-==-oj "7]&]a] "-'=
( 8] ]-o-7] ~l

7] ~27J 7 5taa o + r9 7) m 'aj. a ol gl g 5L a)) 0 7 ~-y]. o}— o] 7] ta]

«]au&r8 o
2]1 o'l ].. & ]r-1- ol a]. 7gol «j~zl a] o'7] r!j — ~~ 7] oa t]j ~73,

~ -/- o) 81 — - o ~ o] 8]j «] y o] o] = rsr ~= 7.) = oi &) x1 o]j «1 81 ?a o] 817]j:-'1

']j 'tl oj. 7=) xs 71 o ~ 2~}-;1 «j."2 u]j ao rn} Z 7]1 t}-~~= ol N +~ rn}:— go] t]-

o e]j «1& 7],- «I 7]jrr" nr a4»-- aaj ai. «I ~so] -~t= o ~ 2]] a)-71 o] «1:2=-.

"]] a 'a)-tj- tt}oj-7;j, o ejj rr)-7) o t)-rrtj a]- tlight r)]j )= 7) 7]jrr») o o}rr} «j-a).7$

r)]j' ],]--.-7]«]X+4 -"- -'
1 «j,l- 't Wj tr}=- .]-8 «]% 7]1'-'" -I

o] ~] o o = ~ a)- -t o) -~7]«jz —=']]coo.-o q r)]]a)-.ra) -t o) u]j ~ 7} ) o o}tj-



WO 2022/014809 PCT/KR2021/001999

[6]

[[0]

[ [1]

[[2]

I [3]

[[41

[[61

wl.rr] go ql-gj +]- xj rg

7]~~A 481
ril-rr/ o oi z]] wl~].&d oi wgl co» &1 r:=w1 o» z]]y spa» oj rJap =l —,1 ~7] g)]y oj

rf]9 ii}1'o 4 =.7]7]]X -iT@l c~' 'I rf]9 '8 J- -/ruJ0} -r= o1-;= 37}-J[ 7]]z
iill o" ii[1

~ ni o]do ~]j.~»" r» -o 7]I-'-'&1 uj-

rr o[ r/ rii.r» o ~-7] 7]1+2 ol] 7f r}f ~H-1= o/1 a aa o
c[f e4 o y oJ o] rd ~= o1'= 3&j o[

7;If& u[l'»11~ ni ol ol 2]I'~»o ~i=- s]f o ~1 c]-

deli-]- '-'=»'o 10[]7'o=} i27} o=}-::-~}«f-'=
I one]73 Ji»oJ ~]=;=& »If oJA™f

1- '-I 7.] '-' ' +]--'=- ']-211-- —'} 0 —'I 71 21] %" al olj ou -;- I- oa o»-']

71 *=7}oil 7]j iA yi-=] 7]f ol all~~ —; oJ o, 21 o] g
441 44 ~6

11 rr}=- 3s}J 71]:"- »}I ~u[] ~ i: 'il ol o o1=/ .~~»~g 'o1 ~1&1

-=a: "A1 — =o] ojs] -1 e[jojo] ~oioff »[I au]3/, o171 o]7} [ BI]oj l =ol ' leo=']

3 2}. o.I -1'- ~ ~]]:.= o] ~o], ~o~ 71 -'= ~ ci = )
I ol of] o z ol &o ~o& aJ 37]--J --7[f —; — —;

o1 71 o =r .=of] &]] o «] '= cnl-oj»] Ao a[]-I i -zf —;—:. ~1-oJ Q
rr.el ~o 71 ~=a: ~ii==go 7174 —, [Qum i-[]7] 2mm I i- ~o1 7] I I»]

124-7}-;=:2 ru 74 o] Q.[urn iff &I [Qum -'-
'J[ ~o171 3~]--'J[ '=7}]~r -',= ~o"7] ~~ ~=-,—

I &]I[ o" oi &»[] ='-"I-::— "]I[

o]2].-'-I 0]]ofo]. 1 ~1-7] ~]j[ o]7}-'4 ulfolol ~o1olj ~i'ro &in] ~o»j ~~ "~~==-of ~o&7]

~]j1 »o~ao~~1 ~o o] ai 7]]2»o~aoi' M 1'[I
o1 ~l-;= ~]]2 o]z]..1 0]] o] o]:.= —2 aJ ar &- oJu

rr oJ ~1-7] 321 od ~ 7]j ar- go acv] o - rywzj. z) PJ s1 ~ o1P].

1-,,1-7] 32]--JI ~7}j-,, —;=, --r---'] ~]I[--~--'=-, I ~)~ 'I "=I-',,
211[»1-~l'o g i] Jo}7]] ii]] ~sl &]][ ] 21- J 0]] Io]; o"71 ~]j[ o]2}-'J ]I'1¹l
~1-~of] ~]==-'-]of =1-i=-'I 7]]2~~"'~=;coj 73a 171 o=} -I ~o1.7] ']I['o"0k~} o'I oJ

all 2 o1-soi. o y 1-]. J- o} 7]] rill ~ al z]] 2 o] 2]---f 01] o
I o] 1-71 7]I 2 ol &I- -1 011 I I o]

Ij a'=..-]of ~--;o] 7]]3~~-~1--o] 73~ o]Z! —;-}ol ~'7] z]ji»oao

c]. J o} 7]] ii[1 1&1 &]]3 o'fr] J "11 I ]:;-:ar] ol S], o~7] "]]3--~- w~,= o~m 11+3

'i]~].5 u[j, ~o&7] &]][~~ «-=go w}o] oo1o]ol]»[joauJ -i- oJu]-

-oi ~17] &]]3o17]o] -„Il Iolol ~1.
o11

~1=:- =]n] . o] &]]4~E--'1=-ol 73a
o

f
7] o}o] ~o'7] ~]]2»o1-ao& o-~ i j »J-o}71] u[] oa ~J ~]]4 o]pf-o1 0]] o] g=-. =i ol-o}=f

o1'7] 2]14—:-5,'-~/- — e?-r l]w3 ul ~l ='- '[I o1 71 7]]2—:-»1-=o] wj.oj +o
i If

Il J~J ~ Ji-f-.
rr s[- &17] u}o] o o1~ m ~3 ~- o

s]] ~«a[] x3 ~rex/. w]] g]] a]w3 ~remi. ni 7} ~i»i]—
~a o1/ 0-1- + o1 +

rr-oJ ~1-7] wg]~ri 0[]cd ~r'u o &/oJ a2 «7} o»-w1 —,1 «7} rr o] ~ 0:2-&l.al. ~-

o1 u].

rE&[-, ~o/ 71 && 3:«-,~71—, =-'-4-7J[(collagen), o}7[~1(alginic acid),



WO 2022/014tt09 PCT/KR2021/001999

[ l7]

[19]

[2{)]

or- ul(albumin), Jto}rL(gelatin), 7] Vxl (chitosan), 4'=t st] t«wol(silk fihroin),

P] +] E} o] ~ (polypeptide), 0]] st} e! (hparin), — ~] t!] ol ~ (algin ate),
'-«,' ~s eJ (dextran), =- ~ w ol c! ~~«»11 ol ~ (chondroiiin sulfate), »«] ~ ~: 4
x«ar]]oj t=-{dextran sulfate), o}9}x]o]- iot(acacia gum), ~-o}7}~1 ~}!(iragacanihin),

+] rr!(pectin), -i o}i~«{guar gum), ol oJ-'t'-~~1:(Hyaluronic acid),

~~-,rP}~i+] "11 uJ'-'1 ~K~(Carboxymethyl dextran),

] t'll ~l x«! =-'- w ~(Carhoxymethyl cellulose), +'E}ol ~ (peptide), ~oej 32

+r] t'}o] —{oligopeptide), o}7}(agar), 1}471~1(carrageenan),

V- 1 f(Galactomannans), ~l EJ(Xanthan),

"11 t-}-xl ol =-,'.~ -«1 ~ ~- e! (Beta-Cyclodextrin), o]- -' -(Amylose, ++«o«& V),
trj t=t eJ(tihrin), ='--'f-e4(pullulan) '~9 ot-~o«xJ~(Tertiary amine starch ether) %.

ol t oj &1 -i&- o ~-~ P] +3»do x«oj r: oj i o}u} ''L ot-o}32

i-gj at w«dt H
X] m e] ei t== w}(pLA) ='s ej g}:i r' t ~ (pCL)

~- g =,:~ p =a ~1-(PGA), 5 PJl (D,L- e} rx x}-cn- — PJ =-'- ~4)(pnly(D,L-1actide-cn-glycol ide;

PLGA), 5tJ(P}=" w~ )
~ ej(u" 0]] s='e} ), APJ(o}o] —:i +] ~t E] e]] ol e ),

w-g(o}o] ~ =3rs] tt" -] 01]o] ts)

[(3 o}o]:i +]-r E] t.1]o] v:)-co-(3 o}o] - =-, w] ~s",.] i.!1o] w=-)(PHBV),

4 t:}o] ~~~1-+-{PDO) ~-0 [(L-e»E}ol — )-cn-(/l =" k ~» )]

42](o]] ~ s]] -t-e]] E) )(PEUU), 'P] [(L-urt:}.o] . )-co-(D-e}E}o] — )],
='-2] [oj] 9 s!!-co-( tt] J —.:t ~) j(PVOH), o] . =,+] o]-st}E}o] K(Hydroxyapatite; HA)
'~n ]3

~ |] ++ «'«- ~~ ~ aj] o] ~s (1!phosphate; 13 s= o] t-oj ~1 i~' w-'t'-E] +3 s~~ %] —;—

xi o] xt oj ~ o}uj == a ot-vt- ~ ot u].

rr. oJ xt-g] /|j '}] xt x! o .xt-2] tt}o] o ol =t mx« ~ 1 +W% u}] z] 1{)O

oy ot ~ ot u].

rr. -}, xot-z] x|1 x!]~9. ot xt o xt.xt-ols1 x]] 't'-~t xt ct-tt»w! x]] 't'-~t "xl
o}u] ~x} z] x! t[]-~~4} et~! attxl Z~ ~o&] & ~ 't.o! o& Fetal

bovine serum(FBS) ~ ',"xJ tt]] ~ttj] xl "]]~ "-']]~ 9] ~]:"'= o]=t-oj xJ —.I'-'rE]
+) r» W]

2= xcl o] xt oj o}u}=:= ~ -ot.zt- ~ ot u]

" o}, «i~] xot
"o"ol x]-:=, o}!oe]]~"1]%eJ(Adrcnomedullin),

o»2] o Xo] 11 cJ(Angiopoietin), x] ~}~lxt«] ~-o- o,]~](Autocrine motility lactor),
:-'- not xo«cJ-'-'» ~ (Bone morphogcnctic proteins), ~ot 'o oot'! ot xo«

~ &}{Ciliary

neuroi.rophic factor), '-". ~ not ~i xj];1 &}(Leukemia inhibitory 1'actor),

o] P] -rr &J- 1 (lnicrleukin-l), o! E] -tT &J-2(lnierlcukin-2), ol P] -rr ~J-3(lnterleukin-3),

,!P] -tT &J-4(lnlerleukin-4),;1P] -rr &J-S(fnierleukin-S),,!P] -rr ~J-6(lnterlcukin-6),
ol E] -rr &J-7(lnicrleukin-7), 4t ~i x}, ol x}(Colony-stimulating l'actors).

rlj x] x]] X-o-~] ~i ~-, 1 x}(Macrnphagc colony-stimulating lacior).
~~} 0] q~ 4 ~i x} 1 J x}(Granulocyie colony-stimulating l'actor), ~} 9 s r]] -1 x]] ~-
='=t-] x} 1

ol x}(Granulocyte macrophage colony-stimulating 1'actor),
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~rir]xoSaoi- Ix}(Epidenrtalgrowihfacior), Wj="al Al(Ephrin Al), Wj="al A2(Ephrin

A2), 11='26 A3(Ephrin A3), 11="e! A4(Ephrin A4), 1]="e! AS(Ephrin AS), 11="!

BI{Ephrin BI), 1]='V!B2(Ephrin B2), i]='+ B3(Ephrin B3),

Ij Ej ~ m:" oj ]1 V!(Erythropoietin), ~f}+oj-/j]BE oz--r, I 1~}- I-23(Fihrohlasi

growth factor l-23), ~~
xone

~o" -~r V! ~ Y-(Bovine somaiotrophin), xl +o oj-Iu/ /jj:" /jj

+~: xl &o uo o",1~}(Glial cell line-derived neurotrophic I'actor), -'iT-'i-6(Neurturin),

011: 211 VI(Persephin), o]- s]ju!(Artemin), xoS aoi —,~&}-,1~1(Growth differentiation

factor-9), ~l-/]j =" ~3 "& 1&}-(Hepatocyte growth factor), ~I

xone
~o&,1 xl (Hepaioma derived growth I'actor),1~ V4 (Insulin),

,I ~e!+xj-~oS aoI,! ~}(insulin-like growth I'actors),

o,1~ VI +xj- o 'o-o, I x} I (Insulin-like growth I'actor- I ),

, I ~ e! + xj- ~oS aoI,1 ~} -2(insulin-I ike growth I'actor-2), ~ I E] opr ~I (Interleuk in s),
Pi x~l/I] ~:-~'l xj{Keratinocyte growth I'actor), 211 drool o

xj- —:';ol xj{Migration-stimulating I'actor), «1'0] f re ~]j:"

:o- ~ ol &}(Macrophage-stimulating protein), "1'ol =1 }'V!(Myostatin), 'if 011~ I

I-4(Neuregulin 1-4), -'ij- w ~: mVI(Neurotrophins),

«]Trejj ~I + 0 ok !~}-(Brain-derived neurotrophic f'actor), xl +o ~osaoi !~}-(Nerve

growth factor), -'if- w e- m Vl 3(Neurotrophin-3), -'if- w ~s .w,'! 4(Neuron ophin-4), ?11 uz

,I ~}(placental growth factor), elj -t~j-&j](Renalase), T~1}~u os ok,! «}(T-cell

growth factor),:==,=, R ' o]j Vl(Thrombopoieiin), oa ~ ~& &I~J} aoi ! ~j-(Transforming

growth factor), 01 «I xf! &1-~3.~Io! ~j orsy}-(Transforming growth f'actor alpha),
ei ~! &1 &!-~3 ~& ! ~j-tt]] El-(Transforming growth factor beta), -~ o™}xi I xl

— 22}-(Tumor necrosis factor-alpha), —;l.t}] uj o o",! ~}(Vascular endothclial growth

factor) '~n wnt, I u~1 ." o m(Wnt Signaling pathway) m oj i oj V! I"- — -s=-'i'-Ej

&1 &ti&j-= xioj '= oj ~ o}uj--:= «-ot-ot ~ oit:1-

rr. oz x&v] /g xj]a&xf «I xone/'] 0] o] o oi =/ «-xl ~ p pppl ~ o&7c u}] x]

5p«el'i «= o1t-j.

".ol., o 21 ~j-Iilx]j —;=, V& —, 11 xj '=(tannic acid), &]]&jul (genipin),
r=-

QII ~ ~:,=t:1-uj 1-}-x]] ((Moo Gloo Tl) Transgluiaminase),

ol] uu 1 ] ulj u! oj.u] ~ u s- ."0 pj- =' u] o] u] ': [I-ethyl-3(3-dimethyl aminopropyl)

carhodiimidc; EDC}, oj- ] zo-~-x] 2] x! ] 12-(N-hydroxysuccinimide; NHS),

u] ul] un o] uj ~ s- ui ol] uu Pj- =' u] o] u] ' o} ol ' ~=-, s=4 ol '(dimeihylaminopro

pyl eihylcarbodiimide hydrochloride; EDAC),
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ol] «eJB I(Ephrin 8 I), oil «eJ B2(Ephrin 82), o]j «eJ B3(Ephrin 83),

11 0 ~-& «1 11 cJI(Erythropoietin), ~olio}«j««ao.~o —:,,!,! ~} I-23(Fihrohlasi

growth factor 1-23), ~~
aol

"o" -~o~! &=2''-(Bovine somaioirophin), ~! Po ol «d /]1« /]1

-ror~ ~! &'oj o", I ~}(GIial cell linc-derived neurotrophic I'actor), -}rf-eJ(Neurlurin),
i1]=-']j «1(persephin), ol-=20]1 "!(Artemin)„~oj ~oj."-&1- ! ~}(Growth dif'ferentiaiion

factor-9), ~l "1] «« ~ol "oI, I ~}(Hepatocyic growth factor),,! i+ 4
aol ~" o I ~}(Hepatoma-derived grnwth l actor) ol & eJ(insulin),

I & J~l-/} oa.oj I F}(insulin-like growth I'actors),

1&eJ+/} o o" 1~}-l(Insulin-like growth I'actor-l).
ol z-eJ-rr/}~oa.~oj. ! x}-2(insulin-like growth lacior-2)., I E]-rr PJ(lnterleukins),
~ir ~1 &]j «« -o-- ~j ol &}(Keratinocyte growth lacior). /]j ««-oj -o

~},, I ~}(Migrationstimulaiing factor), ~'1 9 & r]j ~j "11 «
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[67}

[68]

[69]

[70}

—o- x], I 2] (Macrophagestimulating protein), »}. o] ~ ~ Ef rr] (Myostatin), /r&= 0]1 M e]

I-4(Neuregulin 1-4),

-'tran

~: mV] (Neurotrophins),

~j-rr Z]] x] &o o or,] xf(Brain-derived neurotrophic factor), xcl +o
xone zo],]Pxf(Nerve

growth factor), -'tran ~: m~T] 3(Neurotrophin 3), -}& w~w.",'] 4(Neurotrophin 4), n]1 »J

,] x]-(Placental growth factor), z]] 94}«](Renalase), Tx]1 xone zo],]Pxf(T-cell

growth factor), K=„R~z o1 o]] rr] (Thromhopoietin), ol ~J xJ 5 "}] zo&, I x]-(Trans l'orming

growth factor), ao] ~J xJ&1- g 'o,] xf —."»f(Transforming growth factor alpha),
ao] ru «Y&xo]z" ]21 "]1E}'(Transforming growth factorheta), =o o" 4xf ]x]-

= »f(Tumor necrosis factor-alpha), + Jr-]] rr] xo~ zo&, I xf(Uascular endoihelial growth

I'actor) "-'nt +] W xJ c~ &o m(Vrrnt Signaling Pathway) w o] -;-o] z1:i o w~r-F]

x) err ~»] — x-1 o] r — o] ' of»f:-' aI of— « o1 ~- o1 tf
. ]2] xg «1+3 x]»z x] 2] ufo] o ol~ w-x]~»- ~- P PPPI ~-cod%»]j~] SP

=etc'] g] o1 or »1. &r 2] s3 zl o] xfyf xl g] ufo] o ol~ w xl p pppl

+ c"% r'1 " ] +o r o~ o ]x1 zl f~w +1 ]]»]~] ™~c~o]»1 ']+]j u]+~ o~&] ~1

ordr qp -z=ekcyc ~ J»»-o] «o o- ufo] o o]z c 4 o] «] 4].o] o]cf O ~~f

1 ]go] «] 2 o} &d zol o] rrj «wo1&g o] y]»f ~«xf rJr ol o] 1g] «yfoax1»r xg] zjoaxs

1

' ~ s'1 '~ o] x)] at- to ~ xl w rn o ~ o] ~»r y].Zf 9rxd @9]] u] «1 +1-xr o1

l.), 1-.

l1 "r] - — 8 o 21 zl -rrr- «] — J -j ]] x] =(tannic acid), x]1 r-] A (genipin),
~= st] ~=,'- -Q»] rf«] ((Moo Gloo TI) Transglutaminase),

o]]»3 1:] u]]»3 oj-»1 '= '~ 7f:-2 4 1:] oj»1 '-
[ I-ethyl-3(3-dimethyl aminopropyl)

carbodiimide; EDC}, o]-o1 ' 2- 9] zd] x]} o1 "1 '.-(N-hydroxysuccinimidc; NHS),

»1 u]]»»u o]»1 '»»a o]1 "4 Pf=ad r] o1»1 '-- o] o1 ' s=== s= of o1 '--(dimeihylaminopro

pyl cihylcarhodiimide hydrochloride; EDAC)„

ufo] Zo-~ xj "I] ~ ~2P] of=-(hydroxyhcnzotriazole) '~9

::"crf ~ 0]] ofo] '=(Glutaraldchydc) s= o]-"co] z] }I o -s=-'rP] xJ+1&]-:: xj o]~r

ofr-f6 ~ orf of-',= v] oi -r- o

o 21 21~r'-«]-:=, op] "1'1 ~ 'o ='='o +pppppl@ "o" /c r]] ] 30+="%']
zl o1 oIr

] xi/] 7farr «]7f 'xoIZ] rrfo] 0 o] =I z x% + P PPPPI -r o]ryc»] »1 ol

f-'-] ~~]]~-'=«]~ x] 2]«]x1 wl 0]xI„-a;-] i» a]xylo, &]

3}-'= — «]&l 5= -I M»— 30+9% -cf,l oa-r ~1drr-'«]-] = o~- —-s=,]0]]

rr]]'o"rr]]z=-s=x) xf+o=fz] 1~] '-«]&f:} ~ -r- '~r-]s

o&Z] ~r= 2~](I I I, ]2] )
o- 3D rsfo] o 32 eJF](300)== o]+ofo] rr] o] o o]-I

s= uo] o]xJ]t-f. 'x] o]]o]f o]of»] 3D»fo]9 ~eJ]P-](3PP)o]fz) .-eS&]x
w rz e~l(I I ] l2l ) o] z o] oj lpum»f] x] 2mmo o 1]. xoIZ] ~ rce)(I I I, ]2 I,

. ): XY +oi J- — -s= «] o'&] ': 1af J ']1 o] o](I ]0, ]20, ...) xo&o]]+) 2] @+os-J]

o 'o]----s= -»~--r--'I ~» s= =-reS~ v] t f, Zcj ~~ xo]-2] ~ rc2)(l I I. ]2],,.,)x= Zw
»]-ol o ~ A o] o] xf j e]]o]o](lip ]2p ) o]]x] i] xa ah&)»1-al: o q sr o]
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[7]]

[72]

[73]

[74]

[75]

[76]

[771

[78]

od

o] o]] o] 8]] 3' +9}] ~-~
( fpp) —- Z~ »oooo]- o t7 ~~~- oj o]R] ) 01] o] oj( 1 Jp

]2P )'=o] ~~~ o s'] 3+1 r) tj --«]:-'].=," trj z~ziga o]zf-i) 011 o]oj(f Jp, ]20,,)
~ts "A(f f 1, 12]," )ol ~i-r-] -' ul] . z1t:f, aP] ir ~.— ~J(f 1 1, 12],

)
= go tr]] or u] ot o zl z1 o] o] zf og g]] o] oj (] 1 p 1 2p )rife]. J, -o] i f ~ ot t f

4] o]] o]j -1 ofLi], «] 1 o] xf J 2]] i'-i]oj(] Jp)o]] 4) — +- &= e~f(f f 1)-t=o] 21] 1
uo&o]- o w

u]] -''-' '-t"-, «]2 o]&fs) 01]ol l(]20)W]~]= ~~ ~J(]2])-'==o] 211 1 o oo& f
1 o] o]- «]2»i &1 o g tr]] rd wt ot I f «] f

ut o]: o X= - ut8]or - ot -,2 «]2»r8]: o

it'~- ut-cl or - ot t f o] 9] mt-g~ «] ] vt o]: o X +- ul-ol or ~- ot ir «]2»t-8]~o X

~~: )(fl],12], ...)'-. 1 ~~~~-'1 ]~f-r~ ellol l(] f0,]20,,..)u].uj. u]jan/ 1=-

ul8]o] +1 o] ol o]j trfzf m ta e~f(f 1 1 ]2] )'= o A gf io ot o ~ u]jot ~i]trj o] ~1 o]-

~+=-5~(f
1 1, ]2], ...)-'== ufo]o]1 — o'~(]30)o] +of+od~1t:f w~rA] o]]o]] o] of'«

o'(]30)-- ~ Hi]~f 1 /rm t]j&] 3mmo]3-, o': i%(porosity)o] 1 % t]j&] 99

%o]:i', '=Q~4 (tortuosity) o] 1 % t]j ~] 99 %o]:ir,;s'=~ 4 (permeahi]ity)ol 1 % r]j ~]

99% J ~ ~~fr-f.

u2/~~f(200) — 3&f-'r) ~1]]='- —(]00)-]:" Htaf o =](]30)'-:— t]j']] "ll o'~1»1.

:ir ~sf(200) — 4»-oj rrj aol 0]] ~ ~ rm 5~(1 l 1, 121, )~if ~ -'l « t-f ~mt o it «
~ri] o]]of] o] oftJr,:L/ VAf(fl l, l2],,)— O,]urn t]j &] lpum-1

At«o yjmr + orl]- ot ~rA} o]]o]] o]ofrJL trpb(]if ]2],,)— ~3 J prg Jf-
, o~tmf, Z"-~f(]]] ]2] ...)-',= "tof«J o&~]t]]o]~o, q]V~f,:cga ~m

] uJo]

3'm"'-.] -i- 't }s urfo]trj 1 01]-1 & 't&f(]i], ]2], ...)-'.= 3~f-';] -9]]=:2=(]00)-]

Jm}:o'(13Q)== "]] ]]~3:2 'o ol 11 s= 01] it+] ], 4 ~]«] '-~l -'i'-"i -1 -r= oJ:=

g o] 4 2] «]~u:-] 3+f oJ u]1 o]o] 21 o of 2]1 ~l t f tool- Z —itxf(] 1 1 12]

)-'= -o'-- (]30)-- q olel. g~]«]=,.] -" 1 o
==-.1 ~~f,]of

o] of o] - of «] ] 4~ +] o]] o]] tk —,= 3&f,-] «] 'r]] ootrt]] ':-(lp)-I «]: uol ~u o]1 r]j 0]]

.- 3o «1]o'/] 4]oil trf-- 32f-'-] 'll u]1'o"rt]].i ol «1 ~ uo ~a=' 'Pro] o=fy] -'Jo]-

-ol
i-

3 o ~1-~-ofvJ, 3&f 1 «] ~ tr]] okrt]] i: o] «]-~ uol ruur o»] o] o o] =/ ~~3 o o

==»1 of-::— uJ/]](Sfp),39f-;-] ~]]
-'i 4~i vJ«](S20)„3 1--;-1 -V]]='22=- oat

il-«](S30), 3~f-;] ~~]]5 - Xw ~1PJ vJ«](S40), ~uf vJ«](SSO). /PJZ V~ ~
v]-«](360)==- y. ol-ol-uf

»fo] 9 or =1 ~ ~d~ —;-»] vl«](l]0)-= ~o]&o]- »fol o or o] r ~1 o,=»]o]tf
'y]»f']9 "o'& -'o'' ==»1 of-:= «I-:= '3-"- ]]'od 1=- ="-»1 o=1-:=

wg» 0]]
x-1 ~~a1 o ~ J 1 of'= uJ-g] ~ J1&f Ig ii -e]j xd ~owl o oJ w1 i o] of — c].«]

-&4~~ -J~t-"-P-]~J '3-"-0]]'od ~~lo]] '3«]%'od ~~l '4 &fu-r«]==- —;~ou"of-:2
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[79]

[80]

[81]

[82]

[83]

[84]

[86]

[86]

[87]

[88]

[89]

[90]

/I]:-' aj- eI-g
l.gj /$ =]jul cw tt] cJgj — +1-g] o]]sj +~ el oi- /)1 zan%

cw — tt] =f-
z) /I] o] cf cp.sj] r3 ol /g H~ajj a1 't oj -',l. ~=ofo1 o to c' ~ g] g]j

/$1 et of 7] r'lt f
o" 7j ~g ~0]] ~1 R ~' DPBS(Dulleco's phosphatebutyer) — ~tt:~2 40 'Ctfj ~j 60
o ~.-o]]g) 304.tjj~j 3 ]21.=ol. = j~tfo ~g a]]~'1 DPBS ~os

"1] E] 2-5 -] -r+%(Methacryiic anhydride) — -+ tt" of oj 2 +j ~l- tj] ~] 4 4] 7l o oi

gl o o ~I 0~1+]y] z-I ot ~~ otcf
Al.g] A)1

~
a]jest wt t-:=1,1 cled] — uJ- oo o] &I aljsJ3 -tr~t=~od +l 9-ott o z] o

DBPS ~o -a-j 3 all tjj ~] 5 a[1 V. ] uJ o o +2+] ~ -~r -ta~j -ii-+ (Dialysis

tubing) 11 fvj -~r 30'Ct]]+] SO'C 1]1] DI water —. /f-&+ofoj ~t-c ~171-

-tt ~~1 (diaiyae) of — ~&VJ -r P~t t:f.
xj gj A)1

H
al] xl gwt oj A] H

gs c) g] ttA] ~J Moll o of/,1 H s] g] g] — rg ot

ot1 f oI rt~~tJ g] g) 4 4 y) ~-of — g)ot ~~ otof
~1 z] x 1 ~I- o1 xf i 1 7f~/ xj] z a'1- t: I g] — o1 wt -~~ tJ g] g) s)1 ~~ 0]j x1 "- ro oj]

~1 ~&ale ~ 1 zf t &I] mat of z) ot ~ ot uf p&I] xs ol x~ a1 ol zf ~ 1 7f~zj] o]

-or'= o"-'-o]- ' ~ ~ ~--" ~]a]]= "E~"ofij.~ oI-t:f "e o1- -'e4-rlo-I al]~'s-I

Ot $~ yf ot ufo c C] v..ol al. + t- ot t f
3+f;1 ~~I]='-~ -,r~ tJ/j](SIQ)— 3D ufo] 0 2 &E]:-']-9-ofoj ul o] o o1 &

~ ~o~ -2 w ~ K 5! ( I I I, 12 I,, ) -~ = -~- a=j &If t:f.

UPS oj ~jj I ot zj ojj ol] trfi!f 3D»fo] o ar cJP]:= oj+ofoj ~ tc ~q
o

1.=,=;1.;..' cj-Ffcjj;= - Jojt-f
-'- 3 '"-''- 4=== ~1-~ —of4 3D ttjo] o ~ JP](300)-',= ==.=(310)"1]- "htrn

~tjj ol d](320)Q ~ V?ofuj, =-(310)o]]~1 u] ol o ot o/ mwa ol plat

~tj]o]~j(320)o]j ~~-a~1(II I 121 )
o s= =~ a~&1t-]-

i[tat +E)]o] z](320) = w&&q t-j ~t &tt==- z]~1 1-f c]71 &tj]o] zj(320)'=

0 et[] ~j -100 c ttj eJ-'4 of 2]j-:=, 0 et]] ~j -90 c '-'--,= 0 et[] ~j -80c "-'--,= Qccjj ~j

-70 C "-'--',= 0 Ctjj ~j -60 C "-'--'.= 0 Ctll ~j -Sp C "-'--,= 0"Ccjj ~j -40 C "'=-',= 0 Ctj] ~j

-3Q'C" —.= O'Ct-Ij +j -20 C "':= 0"Ctj] +j -10'C-I ~: 2 -rr+j ':1 -i- Mt:f.
1- -(31p)ol] gj -+rxJ Qj = ttf 0] 0 ot =t A kt o Ltt 21 J:tj] ol Tj(320) Jl ol]gj

vg r th) t ]

~=r(310)-c 0.1 mm s-I tl] &j 20 mm s-I-] oj-~o — -~tt "-'.001 MPa ol~o" 0 I ul ~j

2 MPa ".-'= 0.3 tjj~] I MPa "'-'= 0.3 tjj~] O.S MPa-I t"'4 o— s= "] oj-S'- '=1

3~fo) ~zj]5 - -o=~ cJ-ij](S20)- — ~=-(310)o] t3fo]9 ot t ~ ~oa~=

ofuI +1 sjj I o oot- — w tJ ~ o] ~oofoj ~ t=- e1(111)==o] ~jj I not ot o s= a]j ~ st

21]I o]9f-;-I el]ojoj(110)== aota1oftf 2$ ~~ R -(310)oj ~j]I ojaf"'J el]o]j(110)
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}92}

}931

}94}

}96}

'"-r fj n}'1- 'o~:='o%~ -.=/=i o}- J 3 o 21 ~J] i'o'o~} o"'1," ']}2'o"o-'-.~
HJ~ o] o o}-o] ~ i= wJ(JZJ)-'==a] ~j]2i-iof-aof-- — -w 0}} ~1 +1 ~1}2 ol z}-&3 i.j] a] o](J20) —.='.

aJ ~~ of / ]-, "E,f-: -(3 J0)-- x1] 2 a] ~} &1 qj] a] o] ( J 20) of o]j ~ in 1 (i 3 i )
'=- ol

'll J'of-af=-o-4- 'i]o1 ~1 s]]3 o]z}--J i)]o]g(i30)—;-'oi"o~ o}-r2 ~J]3 o] z}- J
01} o] o](J30)~f-o]j ~ in 1(J4J)'=o] ~1]Znof

ohio

g 0}} ~1 zl z]]4o]9}-„g qj] ol 1(J40) —.

oJ wf of- o1 t j o] -] zf- o] z}.zaj i']] o] o](J ip JZp ) o] ooi Al 3z}-zf

~P}j -=(fpp) 1
~i''-old] &kA "f--"~f + "9 3&}--'-J ~~}}~-=(Jpp)=

~i~~~~oj o]~}-„'f el]o]o}(ffp J20 ...)oj]13 ~~- ~J(fii J2J ...)~oj oj& njj ~W}3-',
ijf ufo] Ao]o]T m of+~ of- ~~=- '1(f J f fZf )~ A}o]of] o .i(f3p)o]

81 A zf cj-

3~} ";i ~ 1}j 4— &o &} iJ /j](S30) — 3D 11}o] o:.i-. ql E] (300)oj] g) — — q~ zi 3~}~o1

—'-~}j:='-= —. o&}/]~) "1-.3&l~~ — ~}j:='-= o4}- JA}(S30)= UV, ~j+}.'J '~3

011'1 ~} ~ oj-'i-'-1 ~1 ='W}~1;~'-'~}=- '" ]-'- ] —'}9-'j o'"=-'/j-ol 9 394~
=~}j=':='&}: -r ~H 4 1 }j'J} ~(- —', 3~1",~ — ~j}=' o &} "Ji 4](S30)

365 nm "-'05 nm '] ~of il +3 30 ~- z}j &1 4(f Aj gl =oi- w aj]
-1 w of i}

3&}-„1 ~V}j ~-~ &„:iJL x]g ~1 g](S40) &au}~j- 9}-:=+1 3~}-„o1 ~P}]5~ o]

;",2 J=-':='- 1- 1- -10 J 1-. =- 1- 1- =".J ]4.',3 }- J P}j -=-'j;",2 J='-
&l~+~ — g o} Aj] o] -2] -~j— ~1} ]- &gf ~1-o]] iTQ o]-t:}- "o &f/

3;}-~~ Pjj
— —,„-g o &./-

39]--~ ~v}j~-= ". J ~3 '1 ol 8](S40) — &1-r&l =:d~nj, -'-r4 ='1-— oj

o] =o a]+~' o'1=}- ~'/1 qjo]j oj-o} J -.'.a]--.-&}. xf~ o P i W i}jxj JPP

Woj~,:—: '}-:-oj-&10+Vi-,— J = &}j&j JZ+}&&a]~~, &1-~ ='~2+-::— i scorn &}]&1

fpp 9&orna] ~~ yj m — = J-m of m af m i~0 o}. ~2:~ o ~2 o] o] ~f —,i. o ~2 E]j

+~ a~ +} ': +if o] '] oN g ~ oiif ok'=- I~f ol / o~j1 1:j- ~l + o iT-',— oj 9] o]j -'i

~j}21
- o] r~ — - ol y}.w== ~}Mal. oft.}.

-=/nof gr'jj(SSO)-':— =''j ~vj- &j g ~}- oj. 'a&1 3z}- -1 ~1]j~-ii oi] a&a ~0=

-+ o" of +}. 1 aj]olj o] o}-wJ + of JZ}](SSO)-',= 3s}.4 ~7]} '==-= + +a

=1
&1 +1 41=]-. & ",' —,'- & "-

&} 9}-:a-;--i 2}- —,&8&J + o0 oj 1-}-. ~'1 w} oij -1 —
o1 4,

~ ~~ « oi]-.— ~~=-~} ~}-p.ppf+=.1% i}} ~j 2+=1% ~f-=f-.o ~ -&0"-'-f -"- o'~}-.

g}. = ~ i'].gj ol-gjtjjoji=- gjg-w} -gg~~~ ~lfai].EJof]A] a]an~/J ~= o Q
~"'" ~JZ]j(S50)-',=. i~}- ~ ~of ~J-2]j(SS i)9]-2~}- ~ 9 ~Ji]j(SSZ)~}- -:-~}-'ol o-.~

zf 0' o111. J9}- =/nof i).t/](S6 f)-'= Z -g} 7}- 7)] f81- L o ~n 281-yf

gjj f g 01 ol1 o]j 3 ~}. aJ w ~j]
v i -,- ~f zj o}~~ 2 ~}. ~ i 1 cf i]] (SSZ)

— ~g g} yj-

x]]f
= - ye]- 1 - - o q f ~J]Za o oi] 3&}- j gj}

': -==- = z]w] xJv}-

~'~] .i] oi] ol o}oJ, ~j] i V}-=f-.-'- 2+=.JV a] ~~, ~J}Zaf =ol-- poof+of% o-'"c of ~}-.

=/~o ~)r&}(SSO)~}- of.-'&} J 39}--~ -'-vj}-'-'I " JW} ~"""oj =-/"o'&]~ -o"

z}j o]f m al on o] + &] 1-}.

i4 8](S60)=:= v + on o] / ~a+1 3&}- J w
~]}

w ':= q1 v z3 wsf-L}- +1 A] ai] oi]
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[98]

[99]

[(001

[(01]

r) o2}

r) o31

[104]

[(05]

[(06]

[(07]

[108]

[109]

oj=foJ, ~) ~ L) «]=-)00'CL}j&] -)O'Co-'}]s] 6s]21-L}j~] (PP~]~j- o-o)- ~) oP-':r

-E o Lf o oj]o}] o] ofuJ r--) ~- LJ«] — 80oCS o}]gj 72']z). ol- a)a)1':r ~~

5 1-.;):= ":&«j(860)~f,f;"-.~j,), =,"-',&j =" „J =-, -+~f:-'1"-of:2 3~f-J
=~}j:-' -]:": 4H1 o '-1 '4] }1 rr-~+}~l -"}ol 1 o1t}j-~ «1 o'+JEf

zr q ~r &~r&&H ol 21] (
A g] oj] ojj r(2f «] x Z1 3~f o) «] r. Hjj otH}j —.: LfE} "}]

/}~1 ojo2 rr 6 o ir 6o] 3z}~op «1
—,2

H}] oo Hjj
r- o] 8E(M) sf'lLf ~ ~'

qj qj ~3 = 32 H z}.~ =-- Ef z]1 oj / f+ ~1 r r=f

5 'H r 6= ~~&-o}&JL, +-&- ~~1(() j (2( )-'==o] ~, rr) Q U ufo] o'=, ((30)ojj
-r f«Jo] 4o-o] Hj +o1 t}jg -r] xj of&& o~r o o &&o)o& —E or L]. 4o-o] trj a1 t}j o]

=&=f«J(200)-'-.-/=- —.'--,((30)=.}]-;—:r, "L= 0(» i, (2), )-'==
1 ~f~r

o)-Lf

,-
7 rH,-

8
o Mr &r»H o] «] (Or Wj o}]o}j rrf=- 3') «] 2 Hjj otH}] ~ ojjs]

k&j«j ~1 H}j o" 1 0 o=- fEl &}} ~1~] 1L1. ': 7--%&j«j
1 ufo] Q Qwo). u o LfEf }]
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