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IMAL-Z13Hd B 212 Alo] = A QLo g0l 23t RskA o] ol o th&4 2
7HAIAL 9l B 2B | B2 <= Qv 8] 2B | B 219k Ni-NTA ARo] €]

H] ) AgHS B8 stitA-dhu A sho 1EHE7P FAE = A (22 4b).

B 9o R IMAL-H 8] Bl12 A4 8l 2=Eldo] At 31i-2te} IMALO]
Aty @A o4t & lu),

A2 AR A2 7] 9 Al22Hg- 7] 9] thE A A9l ol 2
NHS(N-3}o] = A & alo] v d 2. H 2 B2 € 3 2 5] @ v o] E)9lo] &4
5 vho] @ ¥1xh ob © 7k9] wjqhiz 4284 A o] QArk. 7] NHS &
AR 3R ATE FYT G U0 b NHSE LS A

2 E3He b2 o]y, Bhol 4, o} st 7] i FF e

OFO
o
ol m

=,
C /] O}Ul‘“’\]’ 7‘}7]% f T HATS IS T Ak == NHS 287 =
Zr 5 e Gl o o) zfol vl 7] & LSl Sl AMe) A S HAd S
T Atk &3, vho] ¥l 3 o || (ko] Yt 8 A Ad Hlo] QRO R
T aLEAbef of Bl S etk W = o] o] o m Al a1-ALe)
il kol FAdE 4 vk B, Y] o H & o] nlo] 'l AjtAY] &
ZHA R 2 nlo] Q ¥l gk ALkl whl o] of | el g w7 = A S sk JEl Y
T ATk A7) ofnj & oln Wl 2 E s Eln| ol g8} o} H] Wl (deglycosylated
avidin; NeutrAvidin)< A kgl o] X gkgku),
23 &l ol A A7tz Hell of & wio] Ao 7k s10]-4ll 29 QJAE
F3t7] e, Al1at A= A Gl A SJE F AE HARE
F/dold ¥ oL, @A e A4 Gl A A stA &sld

[e) .
= A A GG Wy AR A 5182101 Zlo] npekA &) a1, A7)
E%X}lﬁ 491 ZvFo] = (polyglycolide; PGA), 3 2] B E} o] I (polylactide;
PLA), = & vl € v E} 71 & & o] E (polymethylmethacrylate; PMMA),
¢ 2~ ¥] U (polystyrene), & ] (H B}y o} = = & o] E(poly(metha)acrylate; PMA),
48] 7} 3 = #-E (polycapropactone; PCL) & o] 59| 54 FollA] A8d
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e
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} & =¥, G-CSF(granulocyte

colonystimulatingfactor), GM-CSF(granulocyte-macrophage
o] ol ¥l (erythropoietin),

=572, ZHA] B (calcitonin), ACTH(adrenocorticotropic hormone),
2~ v} 2 Bl ¥l (somatostatin), 47} E E 2 7 (somatotropin),

v E v © (somatomedin),

3L
fou

(non-naturally occuring opioid), 1 & #|

& 2 (vasopressin), 2173 3 &
of 23} 2} 7| L}-o} A (asparaginase), & 7] L} A (alginase), <3 <AL o]

3L

¥, VEGF(vascular endothelial growth factor),

5=
1l =

<l

=28l (prolactin),
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=
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[145]
[146] <A Z 461> Ni-NTA7F 2ol 239 B2 Ax
[147] LE4(A) A B9} o] Ni-NTAZF etel] Aske a1 222 k4 84l o).
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[150]  L1NTA /A7 A1 34 )
[151] 2-H 2R o] AKHE]H B Zvlo] = (2-Bromoisobutyryl bromide, 0.09 m¢, 0.85
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mmol)E 0°Col 4] &}3+= 1(N-(5-Amino-1-carboxypentyl)iminodiacetic acid
tTri-t-butyl ester, 342 mg, 0.77 mmol), E 2] ol & ¢} 71(0.32 m¢, 2.3 mmol) = THF(50
ml)7} £ U= Sk 1ARF 5o A 3] 8k ok B a4k acid
bromide)2] F3 o] x4 5 WS EFES oA 124 7F & vES AR
U5, THFE A A S 3, kg S3HE-5 100 m¢ 2] v e @l 2 2} 9] = (methylene
chloride)©l] =5 ©] 3L F-F7(5 x 100 ml) %— AL-E-3lo] Ml A 8ol A=
AZvEIYIHE Tt A ES BASATHE AL ol EolAEl o] E =4
1. A E2] 25 HNMRS 53| —Er%# ST

[152]  'H NMR (300MHz, CDCLy): & 1.38(s, 18H), 1.40 (s, 9H), 1.49 (m, 2H), 1.60 (m,
2H), 1.65 (m, 2H), 1.88 (s, 6H) 3.20 (t, 2H), 3.25 (t, 1H), 3.42 (dd, 4H).

[153]

[154] 1.2. NTAZ #5381 Ze| 2 de A= (3)

[155] 2~E] & (1.00 m¢, 8.82 mmol, 104 g/mol)3} o} 1] Z2(anisole, 1.00 m{)= A A=
T FE A Zefagd 9o, Al W] g d s GAS w5
CuCl(36.4 mg, 0.368 mmol)Z} dNbpy(300.8 mg, 0.736 mmol)S S}l ¥l
dH-Ax s BAFS 23] U AT Eek2AE 1100C2] & w22
A28 tFS NTA 7) A1 A 2(106.5 mg, 0.184 mmol)Z W3 & §-5-of] 13} U,

S gol i 5 &= 35 vehEol A sko] 533 THMn = 6500 g/mol).

[156]

[157] 13.Q3 B3I E AA 4

[158] 3} 3+& 3(300 mg, 0.06 mmol)¥} E ] &5 2 2o} A Ek(trifluoroacetic acid, 0.14
ml, 1.86 mmol)Z 20 m¢ 2] W E dl FZg}o]=of Ho]al Ao A 12471 EoF
WS AT AT S| & A A 8 5 8} 3HE 45 v EH2-ol] ] A 3lo] 25383t

[159]

[160] 1.4. A A 3] (5)

[161] 3}3H5 4(100 mg, 0.02 mmol)E 50 m¢ 2] DMFoI| =o] a1, VA & 2210 1= (54.4
mg, 0.42 mmol)e T 3)aL, g2l A 1241 1F Bt YA o] AA g ikg-&

Tl HhE 23S vE o HAsto] A E 55 FE3A L

[162]
[163]  <AAdI>HAZT A dld 39 AEA H=URH6) Az R G
Y 18X =R 27 AA
[164] Az 10014 =0 ¥ AL 50.1 mg, 1.5%10° mmol)E 0.2 ml 2] DMF9]| <]
|-NS Aol A A=~ X H 3 (syringe pump) & A& 0}04 0.02 m¢/he] £

His6-GFP(0.41 mg, 1.4x10°5 mmol) 7} 301913 5 m09] E2=w] o] E ¢k 89l (10
mM, pH 7.5)°] 4 5}3k 91 tF. 10417Fe] F-8) o] T, WkS SFI-S 19 Fob
LA A,

[165]
[166] TEM AL 8.9 $£H]
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(1671 #ka-mEd el e ng ) Ao 101 Axd v Y skl
A e Golol] W) TEM Al 2 £ sk otk o o] 8ol
oy A & Ao 5L Z1E] 28 6AI 7 B0k 2 2o A 72 A ZTh Al i 9 AlE A
oLoLq_

[168]
[169]
[170]

[171]
[172]

[173]
[174]

[175]
[176]
[177]

DIS N 59 FH ¥ =4

7] A A o] 10 A A 23k @l 58] 312 e & o)l th3le] 660 nmol A
R ] ]ﬂ%#ﬂﬁ} A5 A 2HgE A S o] &3] DLS A 3=
2235191 ). DLS A] &= E _DMF(DMF 4 vol.%, pH 7. 4)?; ZF A BE 10 L
209 54 5k] ekt =4 Aol AY) AmE TE 2 TRl
ZA2FaL A o), B =8 25°C ol A 90°0l A =38 O}Oﬂr/} 7t =48 53] HHE-3)o]
tHeh st kel S Al7He 1301 91T B 54 sol ue = xpel 271 %
<=3 3Z (number distribution) & L ERY AT}

L5 AA e 1o wpE vl FE A ] ake] Ao RE EelEk)
9] g TEM -4 2 3H(A, B)¢} DLS H o] E|(C)& HEFH Zlo]th. (A) TEM ARxl 9
L ER uEo} Zho] A3k FEj o] Y=l A7F A H AL, (B) Sl el A Hgk-

w] ) Ape] ke npE o] A gk Y H o YAIF P A H AL YA < Z3 np
% 9] contrast’} TFE A& g2l E 5= 9l t). H3k DLS Hlo]H(CO)& &3 L&
H7)9] QAE o] £ B E 7pA| 1 A4 5= Ao 2 ey

B

o
&

stolH = 3 Al o] Qb A2 A w i ofoll A AhAl 4|

o] t}. Ni-NTA-PS(Mn ~ 21,800) % His6-GFP = 4~
A9 S A7) Yt 7] A

o|E & 3L 3Et 8IS X &% o2 Wik a1 e A]

F2 6 2 DLS 5742 57383tk DLS X TEM ¢ 55 Al &0l

SF2 vERigl e, 159 o] F- S Al = e (A |lel

A)-

$ b
O o fr

ol\
o
oLz
ko ru&
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s s R A O
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olo
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h

o

w
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H:l
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N
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X

32
B
o2

!

FE G ML Sk fotpio

oo S

<A A] o 2>

T 62 Weto Ni-NTAZF Ashe 22 2~ (0.1 mg, 1.5x10° mmol)¥} 1}
A = (nile red, 0.02 mg, 6.3x10° mmol)E 0.2 m¢ 2] DMF9l| +21 $- 3] ~E|
B 222 7}A] a1 9l wHa A 01 His6-GFP(0.41 mg, 1.4x105 mmol)7} =} 91+ PBS
g9l 5 meol] H 3] ol Ni-NTAZF Aghy Z2] 2l &l 9] #}7})
A A A B el g TEM 4 2399}, DLS tlo] Bl (o} #)Z e
Zlo]th. TEM Azl ol e npef o] Ee 28 dll A7 sk A7 &
AL, o] Atel dil A o] AgtE A kA 57} o] Fo] L gl S
AT B3k DLS o) B & 3 A3k A7]2] A& EA48= Flo R
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L ER
[178]

[179] <A A o3>

[180] 2A o) 13} G F7)&ufol] ol a1 E-Ae] oFol] whe} W 3tske] A E =
SRA ] A7E glskqltt.

[181]  0.25 mg®] Ni-NTA-PS(Mn ~21,800, 1.2x10- mmol)= 0.2 m¢ DMFel] &8} A| 7] a1

A} & NS His6-GFP(27 kDa, 261 mg, 9.8x10°* mmol)< 33+ 5 ml

ol 0.02 mi/h 22 A %3] F7ske] - A& A2k A =25

A e 2 A7 E SAsko] F 70 el Stk 7] whg 2] ol A = 80
WA 140 nm =719 78 SH A7} A ¥ A ow, DLS dlo]E 9 g] 3742 TEM
o|u| X & Z+7F = 7A W Bl YER LT

[182] % 7C+ DMFol| %591 Ni-NTA-PSZ #7138} 7] % His6-GFP 5-& 9 (pH 7.4) (1)3}
DMFel] =91 Ni-NTA-PSZ 3 7}8lo] A 29 stital-whuld Q) x}o] H ol
LN ) Ve gA g Aot s A-gHEl A slo] M= FRo|E g
SHAAE FAd o= 2d His6-GFP &9 7}l wslo] & £y 3} A ¥ A=
7C).

o

QT
Mo Lo

Mr

[183] His6-GFP $lo] 23S a3l 4§ s dg A7 &3] sl A W&
T35 2} 5 Ni-NTA-PS AFA| &= 2319 Sh(ill-defined) 5+ & 2] (amorphous)
Atk SHAE FA 3= A A AR P E o] &-3Fo] DMFY <1 YA
25k NTA7ZF el =214 = 2] 22 B d(Ni-NTA-PS) & 9 & His6-GFP&
98k =& M(pH 7.4)0l A A 8] ATkl wloll =, A aitkap 1ke]
Lol Al e g o2 8] 79 S B EH = RS gl it

[184]

[185] <AAd 4> FAE FZHEH

[186] A A el 1ol 712 H A
Az o

[187] A4 2., 0.05 m¢ DMFell ¢1£:38] 4 ol] o] &) 172 24| 8} NTA7} ol
T2 H 2] 2 E A(Ni-NTA-PS, Mn ~ 21,800, 0.0625 mg, 3.0x10¢ mmol)<

EVBAE 7] A 8018 AA BT ALE o] F1) vo|otel A
2l 2-(22°C) ol A nIHFSH A His-El 218 & A~ (His6-Lip21H, 37 kDa, 77.5 mg,
2.1x10¢ mmol)S FE 38} 1.25 ml Bro] -7l 0.02 me/h £ = 7 5 8]
HA7F8 A, 4 g9 91 4keh93 -8 oW (phosphate buffer saline; PBS, 50 mM, pH
~1.4)yS HIbsko] 84 ah & A} &S HIelr] Aol pHE 742
FrA A Th ALt & HUME R A Y Lt A-a 4 slo| By =
&N A wdkshE A A7tz HE FElE DLS9 TEM O 2 -4 3131 T, o] of,
His6-Lip83H(27 kDa) 9} 2] F51A101 A2 §1 8] f-AFSE 24 & =3 &} 3l v},

[188] 7] AlZe a47F ' H aiA Yeg)lel] t)gk DLS ¥ TEM 4] 2 #9&

&= 8ol YER AT (A)9F (B)= 7Ht 3]

D8 gAY Az
!

WO R Favt 1Y A g Ahe

H



22

WO 2014/148713 PCT/KR2013/009120

g Ao}, & g
A A= 90 W A] 150 nm
9 A o] 1} b

kDa)<9} His6-Lip83H(27 kDa)Z o] -&3}o] A %3l ¢ <ol T

el vE9} 2-o] | His6-Lip2 IH(X 2A;37 kDa)7} T8 9 <

WHele] A7) W32 E, His6-Lip83H(L= 2B;27 kDa) 7} ¥
2,70 A 120 nm WY o] A7) B E veRf AT

[189]

[190]  <AAd 5> &5y @A EAE @9 d 39 2822 Y= A (6)

[191] A Zof 104 1) " A& 5(0.1 mg, 1.5%10° mmol)9} 1L} & = (nile red, 0.02
mg, 6.3x10-5 mmol)E 0.2 m{ 2] DMF¢]| =5-0]a1, o] 893 Aol A A=K HIZE
AFE-3Fe] 0.02 ml/he] 45 = His6-GFP(0.41 mg, 1.4x10- mmol)< -3k 5 m0 <]
329 1E & oll Tk adrh 1047 79 5, vk E9hE8 1w <t

HEA] 7] 31, 9] 328} K] 42 U d =5 200 nm 9 A A %] HE & AL-&5)o]

EOY
X
ol
—|—4_4
¥@ N

i O

o:i N

[192] 9+ 2~ ¥ E & (emission spectrum)= =4 ¢ A5 VeI sl o2 el
dl=o] A HAZF HA HE 2 ag g g debgd 2 o]s ek 54 0]
91052 o) SRl sh 9l THIE ob). WEN & 8l A9 e 1 ol
A A G o) @9 9 A7) A= A o2 VEFREAL, GFPE 7] 3
ol 2 g Fo] FAH = AR YER O (X 9a), B F-ol| 2 1 H =7}
SAST = AS g3 v o2 gqle 0 ol

[193] AT o) 5ol A A zzE PAE A O] QEFro] Eoj it A=A E Flst7] ¥ 3l
FFn g ow AF }Oﬂlﬂr 5= 1000 A ukof gho], Al =54 gS
LER = GFPoF A4 & 3-8 Y= U Bl = & o EAES gl lnh

[194]

1951 <ANd 6> 98d 28 18 A gud 23 4R )

[196] 2.5%2] =5 Bl =< Y] 3} o] = (glutaraldehyde) <& 0.1 m{ & A=l A 2 & 4]
558 A g5o] 2141 ol 1o wheh Al 28 6 olo] 303 ek 7S5 3032
0] 3, At Y 1 23} o] =2} o] = (sodiumborohydride) & AF-&-3}o] WS
A AR

(197) 32128 320)4) o] A A4} e el
7} Al (glutaraldehyde)E 7}k $-9] TEM 41 4 7))k, DLS o] B (&%
obel)E Lhebl 210l vk TEM A6l Lebd vho} o] Ehal A5 €] szt
doJubA ¥t o] F Fall AA7F S b el A A ¥ AL, o] §- kg3t

& 24l e] LEE Fal AAske] At Bl SR8k

F5 59 o] & Fo
A% o2 Aojul/] Hrl.

[198]

[199]  <dA A 7> @8 d Y o] X] 9 A3 (9)(10)

[200] 5132 7] I 12004 21EE 7kl &0l THRE 379k 5-2] TEM AR
A EAEE Ve 210 2(9), THFS] 7t o 8ke] 7] 7hatd -2 ko]
SA A Eel e o] YA} upRE 02 ol 1A ¥ a1, o] w) wha )
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[201]

[202]

[203]
[204]

[205]

[206]

[207]

= 143 471 % 130149 o LAV Syl w), vhake] o] u]ThE S

A7hg 50 TEMALA W A2 el 2102(10), A7) #2o] o] vt £&

A7hahA Ew iAol gl 7he] AR A2 A7) A L, o] = 9la) A

515 4lo] AghE] o] wobglEl fo] 13 AfEo] WE 7 Wo 2 Hol 1ho
92 gelet 5 YR

<AAd 8>l d IR LEA YA R Gl E Ao A kA A
|vjo &3

A slo] Ky = S A o] A7t Hell o gk & wl (DMF X THF) 9
. 2+ g of] &9] Ni-NTA-PS(Mn = 21,800)=- His6-GFP=

7.4)0l 71389 S w), B--DMF A 2~ €8 1§ 83l -9

A8+ ‘J?i E-THF= Sy Avkst SHAE FAJ AT o] =
THFol ol &k His6-GFP9] w2 &3l Lo 7|18k A o= 35 3]

A slo]l v = S A E A x8H7] ek, WA S
8N (pH 7.4)0l ALEAE H7}ekE H<F Ni-NTA-PSoll 2 &3k 812l 4
DMFZ 3 7}3kolth. £r7]8& <l DMFE 78 &34 9 s10jel] &4 8
Ao, 5 7] A| 2=E el A F ;WH Qo & E AT 4= QT
o] DMF9] &A= &2 28 dlS Y31 Al swell) & = Aot wfhet
gk DMFO| g 3& #at7] Yato], s etd o= 28 S A
Fo] = o] 9] 7] A o] I (glass transition temperature) W U} S5 3
7% SAE G 5 FA ol o3l 7] Al 2~'l o = 5B DMFE A
TEM =4 2 DLS -7 258 27| 37 A7F 74 $-(244] 7P)°ﬂl£ 2
GRISFATHEE 15A). 121}, Al gko] Aol whaf Aol o] ¢k &5
o] WA} T}, o] = DMF4 vol.%) 2] &A1 7} L AF-d i 2 o] H el =
| o] -8 el A o] HEol] A Q& vheb i), =k, a1 A-dhi 2
Al o] P WahE g2lat7] Y ato], Ao otk -8 (250 mM)=
- S A o] A BNl btk TEM 54 2 DLS A= 71
- S A o A7) AT 2l ekl th(244] KF; I 15B). o]+

=

N

Ml do o kI kI ol oo d
ﬁ-]N'oéHEHEE&E&rﬁr
N 2&'

pN

Al Y= o] w|thEol] o] gk 3] 2B 21 GFPE] X ghol] 7|l sk Ao
A olvuE H7F 5, S A= EebAd shat A gko] Kol whel A =
s et Hu 2 FAYd e SHAE s
A AR EE 55 algA-w A sho] Bl = 33 Al 9] insitu
GAdol Nt 7hs @ WA YT W] Ni-NTA-PS2] 2524 228
sl 2-B) 21 GFPE 53 slo] He| 2ol o8 T7hd eHg Al 7l gh&
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$FQ181 %t} DMFell %591 Ni-NTA-PSE 5=& 9 ol] 718312, 22| 2~ il <]
S o2 ]l Sk ] Al#tekl e, of e o] A H S A= sEw el
24739l YA ZA ghe NTA F-i2 293t =2, &) 2 9l 7] A (matrix) &
stofoll A Antold S g e o= glom, o] = =8 ol A NTA-Ni-8] ~E| &
FEAEE Fol WA sl a-w o d el of s ok ekd =l

[208]

[209] <A 9> I3YH AEAPAY 27 =4

2101 @ ZYE ITA Ake] AV]E s g dAbse] antE
stelskr] flsho], e o] ko] thak sLtA)k ko] v, uks &9 pH,
AR AR AL Ao T o] AR = WS 7T A H =
sAA ] A71E Flste] o] & Mrt oA A7) WEtel v A= FEFE
sFelsk it

[211]

212] 1L IEAFE] &3

[213] 7] Aol 19

[214] 71 A3}, 5 170 e v} 7ho], vkl A o

[215]
[216] 2.pHS &
[217] 771 DALl 100 71 A EH R 3 FAFSHA @il ¥ a1t iAkE

A% 5 G0 pHE 6.5 17 8.5 WS ol A W akA A A A 23,
WA= A 272 s

[218] 1A, 12180 YR R} o), S A Al A WG &4 o] pHY}
S7FerE A= QA A7) A A Felsklth

[219]

[220] 3. 3EA EAF D g R ol A AL_ ekl § 3

[221]  237] AA ol 10 71AE T e A3 o= Gk Al 21 8002
Ni-NTA-PS t] Al #2124 9002] Ni-NTA-PSS- ©]-8-3}o] His6-GFP2} 7
SHA S Azt LSQ}TEM olm A2 e & A7]5E A sle] =19 ¥ %
1ol YFER AT, B2 8k, 3 100 &= ARE-gE a1t xpe) el o] & JFAA] 7 A
Az A 2715 ’Wﬂ 7N A3 T

[222] %19 % 3 1ol e vke Zo], A H 4] AV Ao £ i AE
TUg %EE AR&Sko] A &g YAFe] 7] 7F oF 100 nm W &] 1S FHeke ),
AF&-&F a1t Ab o] -2bEo] 49000 = 7HA s lE vl A A3 | AR A7)+ 280
WA 350 nm= =oll WA F7hsk A2 2l = A

[223] Bk 3% 100 VR vk o) AFE-SE Sr iAol T A o] w i E s A gl
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&= A7 A S AE G4 OPS& = ), ARERE ALt AR B e o <o)
AR ool whetk g Akl AV)7F A sk Als el = AT,
[224] 3t 1
[Table 1]
Entry |*Amount of |Amount of Rate of ®Mean °Average size
polymer in His6-GFP in  |addition of diameter of  |of micellar
0.1 m¢ 2.5m¢ H, polymeric micellar aggregates
DMF[mg] Olng] solution[mé/h] |aggregates (TEM)[nm]
(DLS)[nm]
1 0.125 540 0.01 365+25.48 ~350
2 0.0625 270 0.01 342+423.94 ~330
3 0.03125 135 0.01 103+7.21 ~100
4 0.003125 13.5 0.01 66+4.62 ~50
5 0.001562 6.75 0.01 42+2.94 ~50
[225] a: prepared by stepwise dilution from a higher concentration.
[226] b: mean diameter obtained from number distribution DLS measurements.
[227]
[228]  <A|Zd 2>NHS &87] € ¥3dt= LERY A=
[229]  Z=E#(6.51 ml, 56.8 mmol)¥} o} £ (3.5 m)o] o] = W& NS
AY-H LA YL 38 W AN GO AAE AANGTE 1 F
HE-8--8-7] o] CuBr(54.3 mg, 0.379 mmol), bpy(118 mg, 0.757 mmol) =
-sho] B Al alol v
2-H 2 & 2 v ¥l 3z 2 3] @ 4| o] E(N-hydroxysuccinimidyl
2-bromo-2-methylpropionate; 100 mg, 0.379 mmol)E % 31 H3Z-N, %] 3 39]
NHE 3k kS 891§ 110°Col A 10417 &9k W3- A A U}, THFE WH-§
LG M A 7] 31 TA) &5-v] L} A 9 (neutral alumina column)=- AF-83}¢] Cu
S A 718 Cu Sl 7 A &S ko] v g2l 4] 8}sle] NHS
28718 7H EH 2=H S 2 A A A A SF THMD: 12,000, PDI: 1.12).
[230]
[231]  <AA 10> FFZEAF A D d 39 18R Y= 2 @A

Ui=A oA o Az

[232] 1L.GFP7l 383 82 U3l R o] A Z

[233]  NHS #8712 7} Z2] 2~ E #(0.26 mg, 2.2x10° mmol)2 0.4 m¢ 2] DMFO]]
=0l GG 2o A A A HLE AREEHO] 0.04 mi/h o] %55 His6-GFP(0.16
mg, 1.5x10° mmol) ©] ¥°} = PBS £+ <4 (10 m¢, 50 mM, pH 8.0)°l %] 3}3}-¢]
TZAE A xS A7 Az Fx2A e FH R A7E 4 F
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2FeFH (dynamic light scattering; DLS) % TEM .2 A 8l &= 200 YER AT

[234]
[235] 1.1. GFP € ¥ Y Aol A o A=
[236] 2371 AA o 10.1.90 2§ A28 T4 3] 28] GFPl =¥ H a1 i}
QAR EE a1t A) 5101 & Al 7 sk g8 TR A Al Eo] GFPE
gt gl v A o] X & A &8k A A S &, 7] GFP7F 518
LA e YgAbol] 2.5% = FEF L Hsto] = -89 1.0 ml-& 304 & <F
AT} o] T, AFH R o] Eto]| =& Tako] WhE-& B A A Z T AT

& 28lolo]] 5 o] THFS F9)38tal 124 7F %-¢F adkal ¢ v}, o] 5 THF S
Al A 8k w2 a AR SEA] g AL AFE v AR AE R A A3l

O

[237]

[238] 2.RFP7I 3 8]9 82} 1} =12 e] A Z

[239]  NHS #H87]2 712 Z2] 26 d(0.26 mg, 2.2x105 mmol)< 0.4 ml 2] DMF]]
=1 &N g0l A HARIA] HEE AFE3Fo] 0.04 m/he] <5 5 His6-RFP(0.16
mg, 1.5%10° mmol) ©] ¥°}9]+= PBS £+ 91(10 m¢, 50 mM, pH 8.0)°l 4 3}3}o]
TZAE Az 7] Az Fx2A e FEH W 4718 DLS ¥ TEMS 2
=& ko] I 2100 YERH AT

N

[240]

[241] 3.YFP7L I €9 18R USR] Al

[242] NHS #H87]5 717 &) 2~ E 91(0.26 mg, 2.2x10°5 mmol)= 0.4 m 2] DMF]|
=91 G NS 2ol A A AR HIEZE AR} 0.04 m/he] F 5= His6-YFP(0.17
mg, 1.5x10- mmol) ©] = °}3] = PBS €524 (10 ml, 50 mM, pH 8.0)l| 4 &}-3}-o]
T2AE AxSUT A7) Az Fx2A 9] FH 2 A7]E DLS R TEMO. =
=4 38}o] & 220 VER ST

[243]

[244] 4. 9B =Ao] FEHH FFA YR A Z

[245] NHS 28715 713 22 22 ¥ 9(0.26 mg, 2.2x10° mmol)= 0.4 m¢2] DMF]]
w5Ql GG Ao A A A HIZE ALE-E0] 0.04 mi/he] HEE
3] B 2] =7 (fibrinogen; 2.0 mg, 1.5x10°5 mmol) ©] =0} 2]+ PBS €% <4 (10 m¢, 50
mM, pH 8.0)¢ll 2] &}s}o] F&2AE A Z3ATH 7] Al xdk 240 FE 2
A7]E DLS W TEM O & =43} & 230 eI AT

[246]

[247]  <AZd 3>1o]l " Z87]E E3etE 1EAY A=

[248] 1. H}o] @ €13} RAFT A oke] §44

[249] Hl-o] @ €¥1(0.5 g, 2.0 mmol) ¥} 7} 5. d ¥] o] 1| T} == (carbonyldiimidazole; 0.64 g, 4.0

mmol)$ DMF (20 m0)l] =5 0] 31 Aol A 6417} & QF Wh-3-A] ZA Tk, Wk-g & o4 o
2-(2-0}1] Y= of] F Al ) ol] §F-=-(2-(2-aminoethoxy)ethanol; 0.63 m{, 6.0 mmol)<
Z7}A 0 7 FEol3kal 1847 ToF wukE gt} L] E A A S & nlo] S ElY
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¢k 5 2-(biotinyl alcohol)S A7 A ZvlE 18 3] 2 A 343 A7,
o] 5k 1-FEH2/0} A EAE=80/10/10). A A € vlo] Bl d <035 g, 1.0
mmol)= DMFol| =0] a1 §-1-%= 8] A -S-(a,o-T] W Bl -a"- o} 4| EAH
E 2] ] & 7}H Y| 0] E(S-1-dodecyl-S'-(a,a'-dimethyl-a"-acetic acid) trithiocarbonate;
0.37 g, 1.0 mmol), DCC(0.205 g, 1.0 mmol) & DMAP(0.015 g, 0.12 mmol) 2}
Aol A 48 A1 7F B o HES A AT, LA A A E o] 3 H L & A A AL
uko] @ | 8} RAFT A oF& 2§l A2 vtE e 3] &= A A skl vh(ar g4 A el 7t
o] &7 E R 2 F/W ¥-2=70/30).

[250]

[251] 2.0toleElo 2 Fasly ZHE A A X

[252] A4 7F A A E o} £2(0.8 me)oll 2~E] I (2 ml, 17.4 mmol), AIBN(1.43 mg, 0.01
mmol) X H}o] @ ¥l 8} RAFT A] 2F(59.1 mg, 0.08 mmol)S ¥ 31 65°Coll A 131A] 7}

Tot A AT}, F3 3 S 38 oS yleko] vk YT A A 5o
Hlo] @ 12187 & 1Al = &8 2 S AT Mn: 9,200, Mw: 11,100, PDI:
1.18).

[253]
[254]  <AAd 11> B E-FEA A o dild 38 18X Y= gA 2
Gl LA o] 2] o A2
[255] 7] Az 3¢ upe} Az g vpo] L | A7 E 7HA = 2] 2~ (0.2 mg,
2.2x10° mmol)-%04 ml 2] DMFOl| =91 8-S Ao Al A& A] FHEE AL-8-3o]
5 [e]

[256]

[257] <A 12> Fo] 3t 2F o] @A S ¥ et @ F 1% LEA
Ui g 2pe Az

[258] A7) Az ol 16 W2 Ni-NTA-PS(0.1 mg, 1.5%10° mmol)E 0.2 m¢ ] DMFe|
ol g8 kLol A el A H I 2 ALL310] 0.02 mi/he] %% His6-GFP(0.2
mg, 0.7x10- mmol) % His6-2] 30} 4] (0.3 mg, 0.7x10-S mmol)& <1 PBS $+5 (5
m¢, 50 mM, pH 7.4)°ll A &}a At} 104 7+e] T o] 5, Wkg S3 8-S 19 wof

AL REA ZA T

[259]

[260] <A Z 9 4> tri-Ni-NTA7} 2o 238 18219 A=

[261]

[262] A 1EAd | e A 9 A9k = 9l 28V & 30 R SsleE a A E
A st7] gk o 24, 370 9] WA 2A 8k NTAZF whekol] Aghe & 2~
JEAE A&l A7) AR A2 2 I 2400 YER AT

[263]

[264] 1. 233 tri-NTA A ALY 3HA (6D
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[265] ﬂ_?ﬂ—‘:’ 1v9] GL/H

[266]  H-Lysine(Z)-OtBu-HCI(2 g, 5.360 mmol)=- DMF 50 m{ol] =<1 & &lollof] tert-5-El
H 2 Y olA|H o] E(7.84 ml, 50.361 mmol)<}
N,N-T] o] & 3 2 7 o] & o} 71 (DIPEA)(4.6 m¢, 26 412 mmol)S A4 591 7] &}
A7Fsk vk whg =28 550l A WA =5 unkek gl 3

65°Coll A X3 o= FHA 2T}, &2l 7‘}04 s

Atol F Rk ”F oAl Hl o] E(3: )2 3 AT FE = S 555k
S aho ol A H O E(4:1)E o] 5 o= dto] A e 7HA Aol A
A EebE a2 A ek gl

[267] 51 2.8 g (H-Lysine(Z)-OtBu-HCIe| th 3l 92.5 %).

[268] TLC: R; = 0.38 (3 1k: ol & o} A E| 0] E=4:1).

[269] 'H NMR (300 MHz, CDCly), 6 (TMS, ppm): 1.42 (s, 18H), 1.45 (s, 9H), 1.53 (m,
4H), 1.62 (m, 2H), 3.20 (m, 2H), 3.31 (t, J=7.2, 1H), 3.44 (dd, J = 16, 8.4, 4H), 5.08
(s, 2H), 7.34 (m, 5H).

[270]

271]  Sksb=2'e] oFA

[272] A 9 7] 3ol 1'9] Wl ek 8-9(1.7 g/50 mé, 3.013 mmol)®l| 10 % Pd/C(150
mg)S H7FEATE ¥k 23S A2 0 4 97 Skl A 94 7F Et A H E]
aHkEA ), Alglo] E(celite) 4ol A PA/CE o] &)L, of 3H&& 71¢t&}ol]
S TAF T

2731 S8 1.15 g (1ol el 88.7 %).

[274]  TLC: R;=0.5 (EEZE X5 e-8=6:1).

[275] 'H NMR (300 MHz, CDCl,), 6 (TMS, ppm): 1.44 (s, 18H), 1.45 (s, 9H), 1.63 (m,
6H), 2.87 (t,J=17.2,2H), 3.29 (t, J = 7.6, 1H), 3.44 (dd, J = 17.2, 9.2, 4H).

[276]

[277] 5} k5 319 SlA]

[278] 1'e] 22X 5 492 g/30 ml, 3.542 mmol)dl| E 2] &5 2 2 Ak(trifluoroacetic
acid; TFA), 5.46 mﬂ)ﬁ- E g o] A3z 2 I A Sh(triisopropylsilane; TIS, 0.3 ml)<
A7 ATk W S =S A 2ol A wnkslal TLCE w4 8 3l vt 3A1F 5,
HES &9tEol 7 ml WE-E&3 4 ml B2 H7Eskvh I3 25 7H¢kstol
T IAH T, A S EF A @A 15 A A A ZEA]7] 3l(dried azeotropically
with toluene) 7+ o E ol Bl 2 = A Z}, B A A& 5]<73)o
317 &8}l (under high vacuum) 712 A] Z T},

[279] T 1.3 g (10 b3 926%)

[280]  TLC:R;=0.06 (E ==X 5 W &2 5=65:25:4).

[281] "H NMR (300 MHz, CDCl;), 6 (TMS, ppm): 1.48-1.53 (m, 4H), 1.66 (m, 1H), 1.78

(m, 1H), 3.15 (m, 2H), 3.45 (t, J=12.8, 1H), 3.63 (dd, J = 18, 9.6, 4H), 5.08 (s, 2H),
7.36 (m, 5H).
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[282]

[283] S}3t & 4'9] $HA]

[284]  NHS(400 mg, 3.484 mmol), DMAP(58 mg, 0.468 mmol) ! DCC(985 mg, 4.772
mmol)E 20 ml 5= DMF°l| =291 3'(400 mg, 0.952 mmol) & Y of] 3 7}-3} 24t}
S T35S 2l 2o A 2A17F EoF ikl ar, 10 md S 2R Eof =91 2(1.49 g,
3.479 mmol) 2} N,N-T] o] A 32 2 3 of| ¥l o] 71 (N,N-diisopropylethylamine; DIPEA,
0.63 ml, 3.479 mmol) & N-& H 7}t ATh AN L5 WA - A EES
65°C 130l A FHAZATH ol &S & 4ho eofAlEl o] E(1:1)ell &3l A] 7] AL,
&N g o] 7 3lo] -dlof L] (urea slurry) & A ASATE J A ELAS E2
38 &Y. B3 FEES FEI] FEELEFVWEZG0:)E

15*0 © 2 glo] Aej7HA Aol A AR vpE LYY = -4 53l T

[285] 2 1.23 g (3'0l] 3l 74.6 %).

[286] TLC: Rf 0.34 (F R 2 EE v ¥-2-=30:1).

[287] 'H NMR (300 MHz, CDCls), & (TMS, ppm): 1.44 (s, 54H), 1.46 (s, 27H), 1.53 (m,
16H), 1.63 (m, 8H), 3.20-3.31 (m, 12H), 3.44 (m, 16H), 5.08 (s, 2H), 7.34 (m, 5H).

[288]

[289] sl9ts 519 1A

[290] A 5-917] Sholl A 419 W gh2- 89U (1.0 g/40 md, 0.612 mmol)°l| 10 % Pd/C(130
mg) S A7 A T g £ ES A2 A H-97] Skl A 9A7E Bk A F
sk v), Al gl o] E (celite) Aoll A PA/CE o 93} ar, o] 958 793}
S A AT

[291]  £:0.8 g (40l 3l 87.1 %).

[292] TLC : R;=0.48 (F 22 X E: 1 g2=9:1).

[293] 'H NMR (300 MHz, CDCly), & (TMS, ppm): 1.44 (s, 54H), 1.46 (s, 27H), 1.53 (m,
16H), 1.63 (m, 8H), 3.20-3.31 (m, 12H), 3.44 (m, 16H).

[294]

[295] 313t & 6'9] 3§

[296] A&y o R 3155 1,2, 3, 4' 2 55 A4 ‘JEF 0°C A2 -9 7] 3lell A
52 712 THF & 4(0.8 g/15 m{, 0.533 mmol)°l] 2-H 2 5. o] A HE]
H 2nbo] =(0.078 m¢, 0.636 mmol)2} DIPEA(0.28 m¢, 1.592 mmol)S ] A] 3]
A7FeFA T Bhg £3HES A 2ol A WA S ket gl 3] =42 50°C
g A, ol = Ee & HEREYE & A7) 1L == 33
FEAT 238 FEES w5 SREEZFWEEC0:DE ol s o®
sho] A7 Aol A S A A= T 2 vl E 13 3] (flash column
chromatography) = 7 A| 3} 3 U},

2971  S8:0.63 g (5 el 71.7 %).

[298] TLC: Ry = 0.26 (F 2 23X E v ¥H-2-=30:1).

[299] 'H NMR (300 MHz, CDCls), & (TMS, ppm): 1.44 (s, 54H), 1.46 (s, 27H), 1.53 (m,
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[300]

[301]
[302]

[303]

[304
[305
[306
[307

—_— e e

[308]
[309]
[310]

16H), 1.63 (m, 8H), 1.88 (s, 6H), 3.20-3.31 (m, 12H), 3.44 (m, 16H).
BC NMR (300 MHz, CDCl5) & (TMS, ppm): 23.30, 28.35, 28.43, 30.13, 32.63,
34.40, 39.50, 48.77, 53.97, 65.20, 77.23, 170.08, 172.50.

Azgk nle} o), Y A 2] ZF 3 0k-&-(atom transfer radical
polymerization; ATRP)®l| 2]} T2 3+ 7Hmultivalent) NTA7} ekol] <=2] ¥
SLE-AE {87 9l sko], WA A3 B H-ET-NTA 7| A Al (p-tri-NTA
initiator, 6)= =V 3T WA, a-2 LA ol & 01739 tert-F-E
o} Al o] E7] & 9] 8}9] H-Lys(Z)-OtBu-HCIS 'O & A 348191 Th, 1'0 2 7E
B o7l A8 A7 = shke] ofm 1=7](2) Bx= 37 9] FRESAI7I(3)E
EZ s 1A U] NTA 915 2 (dendron) S Al &3}t 2'9F 39 AZH o=
A3 W 3}3tE 48 H o o] ZHE-F Fv)| 924 S}(catalytic hydrogenation)©]]
ol g o} 77} =2 H AL tert-F-E 2 W wl= g 58 A
A7) 58 2-H R o] ARE|H H Zujo] = e} ukSA] 7 o] & A}o]d] ofn] =
AS YA sto 2 e tert- -8 W3 H NTA FolojEl e} &4 g4 &2
HEnpo]| =& 98 ATRP A Al 68 1) 8kt §8 md A7) o
HEG- (o, ATRP 2] H=9] A A F-71 wh3)& Abdal7] 9138k tert-+-E
1.5 ¥ NTA-7|RE ofn] =40 JRAI A 2 519t Ql ). fHd | 71 A Al6) e 1+ 2E !
HNMR 2 5C NMR= &<18} 3 (5 25). tH NMROI| A] ~1.4 ppmol| A ] 3] ¢} 13
C NMRell A ~28 ppmoll A &] 3] AZ tert- -8 P A= A A e 5= ). 6'9
WA S A FE3) o 20pE 18 9] (gel permeation chromatography; GPC)$}
MALDI-TOF(matrix assisted laser desorption ionization-time of flight)

Ak o 22 AR B THIE 26). GPCOl| &8 6'9] -2} #-L- 1,650 g/mol,
MALDI-TOF %4 o] o] g Y E & 3714 p-ri-NTA /A Al o] 2=k of A s} v =
1,672.772°] A .

O

2. tri-NTAR #5531y Ze 2E A Ax (8)
LA 2 9] ri-NTA L] =% (7)
2B (L0 md)H ofUL1.0m)S A4 21" Ad A a0l War, A
ol A-F g5 Y-S WSSk 3 CuCl(17.5 mg) ¥ dNbpy(71.27 mg)<
Zelade Ya A7 EE )5 S 28] v A8 Y SEkaHE 115°C9]
5 T} p-E 2]-NTA 7§ A A 6'(140 mg, 85.2x0* mmol)S
A 7138kar 1041 7F 5ok aika ok AR A S a1, WS E3HE 0.1 ml S
@] 3“

2

THF = 3] A48t qlvh. vl &&= | AA|A Bad
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[311]
[312]

[313]

[314]

[315]

[316]
[317]
[318]

mmol)< Z et 2o A4 6.0 ml e CH2C120 23| A1 F vk, A7) Zek2 =0
E 1] &F 2 2o} A E Ak (trifluoro acetic acid; TFA, 0.96 m¢, 14.06 mmol)<
713k TFA 7S ¢k 5, 08 &3S A 2ol A 24411 &<t
WNkEQITH HF A o2 W B2 R AR A EH S Y

E 2]-NTA-= 2] 2= ¥] ¢l (deprotected tri-NTA-polystyrene; tri-NTA-PS, 8')=
5589,

7] Azl 4.1.0) W} A 23 p-tri-NTA ATRP 7| A Al (6) 5 A}-&-3}]
115°Co A &N 4Foll A 2B 2l o] T3 ih-3-& 3 o} QL Th(X2 24). ofw| = 7] )k
MA A= AubA 0 2 ATRPOIA] A A %S Ve B2, s34 w7 HS
o]-&3to] TGS FastGIvh 2 wFNEG-oll A, 47 AN A S 2
CuCl/dNbpy = v & AH-&3}3 T, o] ol w2}, 67 CuCl/dNbpy =1l 2 AF-&-3}
ATRPY] 9] 8] p-tri-NTA & 2] 2 E] &l (p-tri-NTA-PS, 7)< $+4 8} 2 o)

Aot AR RO Y] Aobe 9 Al Akl Aol Alzkel el
S7FeHS el o, 22 WS H& AR Sl I gt ekal o 9
7NA] A 2] %Xﬂi Qg o] T ) A7} WEbskth(E 27). e, wl e Aol o) 9
TR} AA T Lo BAAS 7= g A o] dube] £ v o)

Az ‘RiB}(Mn = 6400 & D =1.15)(% 27).

7] A H wi-NTAZF Aed Zu) 2~E) &)(7)0] A NTA 0] E] 9] £ & 1H
NMR(= 28A) 2} 3C NMR(= 29A) = 8913} U}, = 28911 4] 1.45 (a, (CHa)s-) 2
1.46 ppm (b, (CH3)5-)oll A 2] I A& tert-F-8 A2 2] A3} 3L, 2.8 (h, -CH,-),
3.2(d, -CH-), 3.45 (¢, -CH,-) & 4.43 (m, -CH-CI) ppm®l| A 2] 3] 75 NTA
wolol ] 2 X G sl gl rh. o] H-E] 67} ATRP 7| A1 A A g 0.5
AFEE Q&S 13 Y CHCLOI A TFAR 7'9) tert-H-E 71 2 Al A gh o 2 4]
tri-NTAZ} detol] Astd 2 2] 2| @l(tri-NTA-PS, 8)2 A £33t} 89 7%
W%k 'H NMR(X= 28B)3} 3C NMR(%= 29B) o 2 €91 -gl_oﬂ ).

o] ¢} Zro] E g M= H e o o-A < W 37HQ NTA
OO E] E 93l FF A o] A& x4} B
copolymer; 8")5 A At} WhehA], 2 WP A5
A7tz H 52 Asl gk A 2ol A A E ]
THF®l| 83 A 71 tri-NTA-PS(8') & N ol| &5 X A 3] 71 1ﬂ1 1}7}Zag
AA7F A= Ak TEM 2 DLS S48 S Sl 7] A= 7@ o), 7 dafal
~40 4] 60 nme] 272 ZH= AL SIS THE 30). )& YA TR
715723 NTA oo B & Al&e = J o2, theFgh ok 3-8 5 St

-]

o)

3. tri-NTA-PSe] A7tz 7ol o] gl s F-#) Q1 x}o] A=
tri-NTA-PS(8, 2 mg, Mn (GPC) ~ 5,400)& -2 nlo] kel A 1 m¢e] 712 THF||
B A Z T, o] 5, Aol X AH3F] wnkstAA 2 ml 2] B-& A A3 HIFsk A




WO 2014/148713 PCT/KR2013/009120
B 7S Gask o, 0ks 8 NS A S ksl a A TEM 2 DLS =742 53]
e & gelsl)

[319]
[320]

[321]

[322]
[323]

[324]
[325]

[326]

<A o 13> 3] -8 28 @9 A 3} tri-NTA-PSS] 2 ol 9] 3 &}z
stolBg = YAy Az

YA 2A) 3} ri-NTA7Z} Eebol] 4221 | 35 8] 2~ E] #(Ni-tri-NTA-PS, Mn
~24,500, 0.25 mg, 1.02x10° mmol)< 0.2 ml DMFol| &8 A Z T}, A7) L=}
| NS A HEZ ALRSFo] e vpo] kol A 4l 2-(18°C)oll A nlitala A
His6-GFP(27 kDa, 207 g, 7.7x10¢ mmol)& 33l 5 md Eo] =< 0.02 mé/h
212 W3] HrFeA . 4 S-2] PBS(50 mM, pH ~7.40)Z F7}8lo] =84
il gl arital &S H7tskr] Aol pHE 74 A8kt LA}
LN H7ME G F(10A] 7, A E LA slo]H | = 89S A
Ak A A7tz HE FE S DLS9F TEMO 2 14 &1 31t

b

At w59 5132 Y= 2] Az o] whel, LA v 2 g)gk 5
=/DMF (DMF 4 vol%)°l| <] NTA-Ni/His & 282 59l His6-GFP2}
Zr Al EH tri-NTA-PS@8) ] A7 2 HE FEHlE A3t} 0.25 mge] YA
2 A 3} tri-NTA-PS(Mn~24,500, 0.25 mg, 1.02x10° mmol)E DMF(0.2 m{)°]]
S| A A A 23 LA & N ol His6-GFP(27 kDa, 207 ug, 7.7x10-¢ mmol)<-
Egbele ©ol &5 ml, pH 7.4)F H 78S ), o 5] = v} 2ol ~90 W A
115 nm =A7]19] 78 510]-4 slo] K| = JA45 5383l vh 7] 4Ake] & e o
A7]E Ho]F= DLS tlo]E| 9} 3% 4 0l TEM o] 1| A= = 319 YER AL =
319 TEM O] M| X (-5 RFH Gz Z 0 2 of AX|= YA} 9] F9] S5
gtel st 4= 9J Ut} DLS o8 2 TEM =4S 23] &/DMFo A o] & 14
2k A4 3} E 2]-NTA-PS¢} His6-GFP 9| 3}o] H o] = Qi A= 15U 744 QHA 3}
Ni-NTA-PSEF-H Az 33 o - FA & vER = 31 22133l oh

A o2 B odkrg ol X &= ATRPON €] 8 ri-NTA-PS 2| 314 & E/DMFol| 4|
His6-GFP 2} 2] X}ﬂ%_% Wk ol 2} &/THFO A a1} ApA| o] Ap 7k o &
gl let. MA, tert-FE KBS ¥ NTA-7| Rk o} W] =4 7| A A| & A %35)3L tH
NMR, 3C NMR, GPC  MALDI-TOF A #3407 EA45 1235191
2 2E A o-A ¢l O R HE tert- FEH V| E A Ao EH.SH
EZ-NTA7} Zretol] Ay 22 ~F d(tri-NTA-PS)S A Z 3}t
tri-NTA-PSE o] 2] %314 o & ol &) A}A| 22 A} 72 @ 3Fo] Z/THF| A ~40 W A
60 nm 2 74 o] 78 YAE FAJ = kA, YA A g wi-NTA-PST
His6-GFP2} NTA-Ni/His “d 3. 2F-8-2 58 Z/DMFol A ~90 WA] 115 nm 2] 7 €]
7% 504 slo] v e = |iAE A 53l

tri-NTA-PS+= 371 ] NTA o] E] & Lot} 2 J=x|Abo|n Kt} FZ AL
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[Fig. 1a]

[Fig. 1b]
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[Fig. 1c]
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[Fig. 2]
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[Fig. 3]
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[Fig. 4b]

[Fig. 4c]
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[Fig. 5]
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[Fig. 6]
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[Fig. 7]
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[Fig. 8]
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[Fig. 9]
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[Fig. 10]
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[Fig. 11]
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[Fig. 13]
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[Fig. 14]
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[Fig. 15]
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[Fig. 16]
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[Fig. 17]
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[Fig. 19]
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[Fig. 21]
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[Fig. 22]
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[Fig. 23]
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[Fig. 24b]
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[Fig. 27]
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