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[0073]

[0074]

[0075]
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Pr, Nd, Pm, Sm, Gd, Eu, Tb, Dy, Ho, Er, Tm, Yb, ¥ Lu), @ #Ho] 5% &4 (Ti, V, Cr, Mn, Fe, Co, Ni,
Cu, 2 RWE 74E To2RE duse 1% oo 92, W=1% 3% 2, 2% 2% I, 1BF Az,
15-17% &, ol F& Ak, BUH Ak, @ JEFEEH ALE FHE TORVEH HuH: 1F ofde
A2, AE C, Si, Ge, Sn, ¥ P2 TAHE FozHE HEEE 1% o4 Ui 0x<32, 0<y<32, 0<z<

8)e]tt.

4 J

A7) 11 29EAR AEE 5 9= 22 BaE ggme paFel dzz N, WILAM=EE 92 (Ce,

Pr, Nd, Pm, Sm, Gd, Eu, Tb, Dy, Ho, Er, Tm, Yb, % Lu), @ Hdo] &% Y% (Ti, V, Cr, Mn, Fe, Co, Ni,

Cu, 2 RE TAE TORRE HABHE 15 o4 94, W=1% 2% 94, 2% 3% 94, 14-175F 9%,

Aol B4 Ui, SEE 94, 2 GHEE 928 PAE FORRE AU 1F oj4o] 94, AE B, Al
)

Ga, In, ¥ TIOERE MExE 13 oA Ui 0<x<40, 0<y<40, 0<z<8

2 oA o] &E = T4 ZAYolE JTES T4 FE5Y 27 o) de] FHEVER FAle A3 olF= Aol
E g=s ¥ TFAZ el dEE ZA#olE =X EDTA(ethylenediaminotetracetic acid),
DTPA(diethylenetriaminopentaacetic acid), EOB-DTPA(N-[2-[bis(carboxymethyl)amino]-3-(4-

methyl)amino]ethyl]-L-glycine), DTPA-GLU(N,N-bis[2-
DTPA-LYS(N,N-bis[2-[bis(carboxy
[ (methylcarbamoy! )methy! ]

ethoxypheny! )propyl ]-N-[2-[bis(carboxy
amino]ethyl]-L-glutamic acid),
DTPA-BMA(N,N-bis[2-[carboxymethy]l
BOPTA(4-carboxy-5,8, 11-tris(carboxymethyl)-1-phenyl-2-oxa-5,8,11-
triazatridecan-13-oic acid) DOTA(1,4,7,10-tetraazacyclododecan-1,4,7,10-tetraacetic acid),
DO3A(1,4,7,10-tetraazacyclododecan-1,4,7- HPDO3A(10-(2-hydroxypropyl)-1,4,7,10-
tetraazacyclododecan- 1,4,7-triacetic acid) MCTA(2-methyl-1,4,7,10-tetraazacyclododecane-1,4,7,10-
tetraacetic acid), DOIMA((a,a” ,a” ,a ” ” )-tetramethyl-1,4,7,10-tetraazacyclo dodecan-1,4,7,10-
tetraacetic acid), PCTA(3,6,9,15-tetraazabicyclo [9.3.1]pentadeca-1(15),11,13-triene-3,6,9-triacetic
acid), BOPTA(4-carboxy-5,8,11-bis(carboxymethyl)-1-phenyl-12-(phenylmethoxy) methyl-8-phosphomethyl-2-
oxa-5,8,11-triazatridecan-12-0id acid), N,N° -[(ZAZxdHEo|n|x)tto]-2, 1-dlEFI |t 1his[N-(FFEE-A
wg)Zate] 2]  (N,N'-phosphonomethylimino-di-2,1-ethanediyl-bis(N-carboxymethyl glycine)), N,N° -[(3E
2y wedEoln x)the]-2, 1~ epd|t] U Ibis[N-(EA~Xw=m e ) Feto]Al]  (N,N'-phosphonomethylimino-di-2,1-
ethanediyl-bis(n-phosphonomethylglycine)), N,N° -[(ZATx=wEolux)tlo]-2 1-o e}t ]bis[N-(FFEE
Al e) Fetol Al (N,N'-(phosphinomethylimino-di-2, 1-ethanediyl-bis—(N-(carboxymethyl)glycine),
DOTP(1,4,7,10-tetra DOTMP(1,4, 7,10-
tetraazacyclodecane-1,4,7,10-tetrakismethylene(methyl phosphinic acid) & ©]&9 FEAZS ¥ 33} o]
of A== AL o},

[bis(carboxymethyl)
methyl)amino]ethyl]-L-lysine),
aminoJethyl]glycine),

triacetic  acid),

azacyclodecane-1,4,7,10-tetrakis(methylphosphonic acid),

2 ool olg¥t 35 o8, F4 AHE 35 AAWET 2 F5 ANE T oh) ool R B4 7z
A FAAQ = 7] Sl AaE st Fohm wgHAG G0Es o) sgse 74 9
£ AP YUE AT b seEel @ & douk, oo ABHE AL otk oy &4 FaA 8
o] FAEl o 2M . M0(C0), - KON = Ti, V', ¢, ™, Fe™, Co™, Ni™, Cu”, Ru"(0<n<14) i ek
= 34 P owwel 11 29ARA A88 £ dud ol 35 AsEe shiel w0, o Ak A% T

in", P, Co, NiT, Cu', Ru"(0n=14) il SEE FHow TAHE FORHE MEH: 1E ojite F4&
A2, 0x<16, O<y<8lelw, ®o} o] 74242 M0,(M= Mn or Fe,0<x<4, O<y<4)o]aL, ®Ht} B v A%
o2 H43tE(iron oxide) & MO,(M= Fe,0<x<4, 0<y<4)o]t},

FHel A4 g7 mEE UmAAAC 2Eeds AYshe AL Sols AAE g, dE
501, st7] AAldel 71AE npel o], Ak o] T1 =2 Aqg =2, &)l wntgto



[0076]

[0077]

[0078]

[0079]

[0080]
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[0082]

[0083]

[0084]

[0085]

[0086]
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A AR 2dBAE 29T 5 Uk

®oune) O T MR, 154 S48/ mEE dneAAAd 29BAS w2 R
& Bl ololtt, Y] AT A THAT, MALH, olLAT, i AW, AFY AT, &%
HAY, R wdEs A%e TP, wn PAG0R, heAAAY FHe =FE 154 8487
s xgBdel AT, urk o PANOR IHAT, WALT, ol LAT, 2 AT W/EE AFY ATl
o8] ol ool

wowe) Y Fed /&Y 54e 2984 53 11 29BAL AAA Euel Reyom m:yshs
Aol

B ogAA gol “RRA YT & AAAY BEA AARA AAH 2Bl ;s Yt Aol ok,
O AgpRew 248 del IPE AL gt FAROE, §o NEH 2y & AAAe] FA xF
H W54 48719 AATE ohd ARRolw xgBdo] mYH AL olvs,

2 oyel o PR wEy, 2PBAe A Q4 BHe) 9 DRY 48719 14-T0%, 14-60%, 14-50%,

14-45%, 15-70%, 15-60%, 15-50%, 15-45%, 16-70%, 16-60%, 16-50% Hi= 16-45%l ZAF= o] Ack. Ho} 74
Ao, 2B AAA A #FWel Sl A5 #E7)e 157456 = 16-45%, Bl U] FAA R 15-
25%, 16-25%, 15-20% W& 16-20%c Ag=lo] vk, zPEHo] IRE AAA A mWe 54 2E7]9
Hlgo] Fed X9 WS Holus Ade, ATHeR Axd ymxdAe] g R xgdsHel A

Hashs A0l TGEE: AAld).

2 odge] o Fdod wEH, 2gELe] IEEo] v B AHe ZAgAA T W3] =EHA U=
2871 27l Fwdd =Fd A FALrE VFoR o] 30-86%, 40-86%, 50-86%, 55-86%, 30-85%, 40~
85%, 50-85%, 55-85%, 30-84%, 40-84%, 50-84% =i 55-84%c|t}. BT} FAHo R, PEHo| FHF o 9l
2 dye] 2YgAldA x| A =FHo] v A&7 = 55-85% HE 55-84%, Hrtt ¢ FAF o= 75-
85%, 75-84%, 80-85% Wi 80-84%]T}.

Hhsh gol, VA A EWle] 2QEAS PEA m9e FoEH GwAAA THe A5Y 28712
wEAA HAEHoR AxH BezdAd g4 2 2EEe B AU AL, W FnRe

g oltt.

N2 o
o oy =L )y
2ol poh

Edo] o8 REH YL 29dEH AMEFS ZEIY AT 4 k. B odge] o oo w2
Al ()l A AAA YA 100 Tl tiste] 2G5 AL 0.5-10 wt%h, 0.8-7.0 wt%, 0.5-5.0 wt%
= 0.9-5.0 wt%elth. BT FAHOE, GA (o)A AXA YA 100 Tl tete] 2dEH] AEFS
0.6-10 wt%, 0.6-8.0 wt%, 0.6-7.0 wt%, 0.6-6.0 wt%, 0.6-5.0 wt%, 0.7-10 wt%, 0.7-8.0 wt%, 0.7-7.0 wt%,
0.7-6.0 wt%, 0.7-5.0 wt%, 0.8-10 wt%, 0.8-8.0 wt%, 0.8-7.0 wt%, 0.8-6.0 wt%, 0.8-5.0 wt%, 0.9-10 wt%,
0.9-8.0 wt%, 0.9-7.0 wt%, 0.9-6.0 wt% "=+ 0.9-5.0 wt%o]iL, Bt} o] FAZ =2 0.9-10 wt%, 0.9-8.0 wt%b,

0.9-7.0 wt%, 0.9-6.0 wt% %+ 0.9-5.0 wt%°]T}.

e

T

o W

2 dye] o Fddo] mEd, B Ugoa o7& Zte JtuAlE o] S o2 YK A 3w olwlr]7}
2 A5, @A (b)) e (o)F olR7IE 7IERAYE dAEte 34S FUHH R X3t Ho} 3
Aoz, @A (o)A 2P=2E IHS Fo, T oJd3s] =249 o7& ® t& A4 4879 712
EAVIZ giAst. olgd JtERAVIZY diAE, B 2y 2GAE B 9ok 3] (druggable)$ FE)
2 53] QA 545 AL T F JEF g

B dtdo] o3 AxHE XGARZAY YA 3 A ES 2-30 mmo]il, TAIFSE 2-25 nm, 2-20 nm, 2-

—
ol

nm, 2-10 nm, 2-8 nm, 2-6 nm, 2-5 nm, 3-25 nm, 3-20 nm, 3-15 nm, 3-10 nm, 3-8 nm, 3-6 nm, 3-5 nm, 4-
25 nm, 4-20 nm, 4-15 nm, 4-10 nm, 4-8 nm, 4-7 nm ®=¥ 4-6 nm, Eo FAX SR 3-25 nm, 3-20 nm, 3-15
nm, 3-10 nm, 3-8 nm, 3-6 nm, 3-5 nm, 4-25 nm, 4-20 nm, 4-15 nm, 4-10 nm, 4-8 nm, 4-7 nm 5+ 4-6 nm,
Hoh ¥ FAACe®E 3-10 nm, 3-8 nm, 3-6 nm, 3-5 nm, 4-10 nm, 4-8 nm, 4-7 nm =¥ 4-6 nm©]T}.

2 o] o) HFTHoZ Az T1 dezdAs G 9 25y BEFdA 433 Mde 545 ved
=

2 g e] A Fdod mEy, B 4o Tl Z2FAEAY] Yedas F&Ao4 125-500 mM NaCl &%= W3}
of thate] =3} xE2 Wiy £10% olslolar, pH 6-8 W3lol| thste] =3} x| E<] W37l £10% o]3tolv, 4-
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[0089]

[0090]

[0091]
[0092]
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[0094]

[0095]

[0096]

[0097]

[0098]

[0099]

[0100]

[0101]

[0102]

[0103]

[0104]
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37C &k Wishel diste] 3F A5 WM37F £10% olshl 2k P Ztet

ol o FHo mEw, B o] 2gARAY YxdAmsErt 1 (w45 7]5) € W 2.7-5.0 s 9
A& (relaxivity) S eI o]# 3k T1 o]d&L, 7|&E /e T1 ZAFA <} vluwste] wf-$- -3k

Feds dehe= Aol

BNE e
[e]
o

2 ogyel ne el maw, Bouge () A4A 94 R (b) 37 AAA 94 gl 29E 112G
2 Egehe T1 294 hegiel lolAl, A7) AXA QA ERe D58 48717 wEso] Y 4] A
A §2e] Fshhydrodynanic) AEE 1-20 melm, 7] T1 2BAL 7] AAA Q4 F¥e] D54 2
g700] Aol A;, A7) T1 2ABAE A7) AAA BH e A% A5 Ag7lel Al eow;
A7) AAA QA e A5 487 F ARE AXA EHel 08 wmBHo] glowl; 4] thuddate] St
ABE 230 el AL EAOR B T1 2AA JugAE AA

wee) o Fddel B, ) AAA BAe D84 HEAEE EGHE AFTA, Q% we 7

e

o P waw, A7) §7]153AE dH(polysaccharide)©]th.

o
o
gdFe 92Ed(dextran)o|t}.

i)
ol
)

A TRl waw, 447

)
o,
)

o FEde w=d, A7) T1 29242 AAA Bl A ds Tl A" Ee] A

e e e re é; e
)
ol
)

i)
o,
o

o T waw, A7) AXA A 3 AEE 1-15 nm, 1-10 nm, 1-8 nm, 1-5 nm, 1-4 nm,
2-15 nm, 2-10 nm, 2-8 nm, 2-5 nm, 2-4 nm, 3-15 nm, 3-10 nm, 3-8 nm, 3-5 nm, 3-4 nm, 4-15 nm, 4-10 nm,
4-8 nm, 4-7 nm =% 4-5 nmo]t}.

ool o FEde wad, A7) T 2GAZA Y Yesiate] 31 AFS 2-25 nn, 2-20 nm, 2-15 nm, 2-
10 nm, 2-8 nm, 2-6 nm, 2-5 nm, 3-25 nm, 3-20 nm, 3-15 nm, 3-10 nm, 3-8 nm, 3-6 nm, 3-5 nm, 4-25 nm, 4-
20 nm, 4-15 nm, 4-10 nm, 4-8 nm, 4-7 nm =% 4-6 nmo]t}.

wowgel @ TEdel wmEw, A7 §71FAE D94 setAerlEs 2t stmAld o mAAdE

of A Fddel waw, 7] AAA AR FZWed =¥ A g TIE AAA EE AA 2

Boubgol o FEHdo wlzgw, AV AAA dxte] mwd »=FH 5A FeFereE tuARREH ¥
Ao},

2 ool o FHoo m2W, 7] A5 e8] E e JtuAlE olvvIE e JtaAl ot

Bodo] o FEoo] waw | A AR A YAbsE Tl ofHly| 7l mEEo] glow A m=FF olvly|E= I}
2524712 giAdlE Aot

B oubmo] o FEde] wEw, A T1 295248 AA3EE(iron oxide)o]t}.

2 dge] o Fdde mEW, 4] T1 2IELLS AXA A} xHl e A543 2HE7]9 14-70%, 14-60%,

14-50%, 14-45%, 15-70%, 15-60%, 15-50%, 15-45%, 16-70%, 16-60%, 16-50% H+= 16-45%°] AF o] U},

ool o Fde] w2, A7) T1 2GARA ) Yugdas 589004 125-500 mil NaCl &% Wl o
sk 73k A5 Wabyh £10015L, pi 6-8 W3kl wiste] 3F A Fe] WAL 10017, 4-37T & Wl
tiate] 5k AFo) wgzk £1090 24 S et

el o FEelol mEw, 4] T1 2FARA] At FEb 1 al(F571%) 2 9 2.7-5.0 5 ¢
T1 o]¢h&(relaxivity) S e

g 73

_14_



[0106]

[0107]

[0108]

[0109]

[0111]

[0112]

[0114]

[0115]

[0116]

[0118]

[0119]

ZIHSd 10-2018-0088775

H AR A FHo| FEAHow FIdetE AFS

(b) FAAN 4 FEeo] w2, 2 duoA T1 2FEDE AAA xH] D54 287 AFS s, =
g olFellm FEd we] A 817 oHd] wmEHol gla, ol 5Ao] ¥ wielA dAdE Azl
g 71eE ek sl

(c) ¥ el Afelg 2 79 o] oa] T1 2GAZA Y Vgiate] g 9 2dsS w7 AT
A g FrlEE Aoy, ofud FA7|Ed e ol HeF A A gtk

EHo Zhgg ¥y

=12 B el wet Alxd AR A e AA A5 ZE1(oR7]) v 2gE o] FEE %87
o HE&(S1% 2Y=) @ 2YER BZE ojds] =FH g9 H&(oldE 1g2)S e

olst, AAelE Bahel B WHe 0% AAd AEsnA BTk olE AAdE 924 B w@e g ¢
L2 wge) a0 whe B el Wit o5 Arele] s AEA kvt
go) AL AR Aol 9ol AT Aolth,

AA 4]

AAld 10 g2EF YA 3 2 T £IEZDY #E4 3K

GAET YA AA = YAEF (AT 10 kDa, Pharmacosmos, Denmark)®] 7FalZA3t(crosslinking)S F3l &
dataitt. TAAeR, 1.8 go Y2ERS A4 FEAd &AL FH, TtuAd cdFEEsto] =’
(epichlorohydrin, 6 mL, Sigma, USA), ol€@ltte]otil(ethylenediamine, 26 nmL, Sigma, USA)E Hol 29
G2z A 24413 WEEAIZT. WhEES S AU DB (hollow fiber membrane filter, MWCO 10,000, GE
Healthcare, Netherlands)E ©]&3le AASIt.  FAE d2Ed YuxxAE oF 4.1 ] F3A5S U

Bt A E 92ET YA X Ao FeCl,, FeCl; 2 NaOHE Z+7F 1:2:8 mol M| &R ¥ 204 30%%
b ZsiAl Ak mnbsle] Fe,0,8 1 29 EHAR =3It FAE Yedxs T3 AR ZE WO
10,000, GE Healthcare, Netherlands)Z o]-&3}o] A A3} t}.

AN 2: gAEF YA A Ao #Fd T, £FEL9 v& =2

A7 AAld 19 T 2g=d = dACA, A gAES YA A FAl(veight)E 100012 BE W T
2984 (FeCl,, FeCly)el F(Fe 55710)S 93 2ol 0.1% (wt), 1% (wt), 2.5% (wt), 5.0% (wt), 10.0%
(wt), 25% (wt), 50% (wt) = 100% (wt)Z ZAgo=x €red Juxx|dd L2ue [} 2Y2d9 H&

o zAst. FHE deYA 2GA FRAFE T 2G84 Fol /Rl weh A2 o 4.7 m,
=4k, HsES theAAel F3e

N 2954 A fraddZg=ul AFEV)(ICP-MS, PerkinElmer, USA)S o]&3le] AAIEAt. A

_15_
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[0122]

[0124]

[0125]

[0126]

[0127]

[0129]

[0130]

[0131]
[0132]

[0133]

[0134]
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Hog 7 E-d gt £ (Pirahna solution, H0,9F ;5042 1:3 H]& &E3ta)S 71ste] 70T A 2427

7tgs F F97 10 nL7t HEF FRFE M. BAET 7] AAA 4 100 Tl diste] §F-2
Z9E4A9 F(Fe #57]15)2 747 0.1% (wt), 0.99% (wt), 2.44% (wt), 4.76% (wt), 9.09% (wt), 20.0%
), 33.3% (wt) 2 50.0% (wt)Z LEFSTE.

AA Y 30 YeAAA FHY -8 8] AF
471 AAle 114 A" YeAAA Fded= obRI(NH) AE717F E]iEe] loeme, v A A A

= It

A ZHe7] Aol 2 Lzl oyl ARl TNBSA assayE AFESIT. A OR, 10 mg/nl FE

A AA 0.5 mLoll 0.01% (w/v) TNBSA(Z2,4,6-Trinitrobenzene Sulfonic Acid, Thermo, USA) =& 0.25 mLS

2o 37CoA 2A1ZF HESAIZL F 10% SDS(sodium dodecyl sulfate, Sigma, USA)G=8<4 0.25 mL¥} 1 M
¥ 4
3

oL

HC1(Sigma, USA) 0.125 mLE 23 339 nm A FFEE A}, o, FHF=RHE ofFlr]9
ZF3t7] el F 57K ME 92 5529 Lysine(Sigma, USA) & tiajA TNBSA assays AA3ta &
Aoz, AATAE 1R

AAe 40 YRR A Fde AA 87| di¥] 2FEQDe] FFE Fgr) v & AF

zduAdo]l B A Ast 29BA Qo] 58 A Azl opm] F& ZHsa mwste] v
& At ol W, vheAXAS] Fe FAA SHYa, e 2L 4 oo MEgE A,
(58 A9 oby] 2GBde] m9E theAAA] okul7])/ (553 A4 A okwl7D)} X 100

YAER AAA 100 wt thH] F2E 7 2FEEe] ol 0.1% (wt), 0.99% (wt), 2.44% (wt), 4.76% (wt),

9.09% (wt) 2 20.0% (wt)= Z7Fgel whef, YA xHe] HA 287 5 2PEdo] a5 2879 H
&2 13.81%, 16.57%, 19.34%, 44.20%, 82.87% = 85.64%% Z=7}slct. =, ZgEdo] By o] 1w
AAA Ao =29 87 F2d 6 29549 4 0.1% (wt), 0.99% (wt), 2.44% (wt), 4.76% (wt),

9.09% (wt) 2 20.0% (wt) Z+ztell thsle] 86.19%, 83.43%, 80.66%, 55.80%, 17.13% = 14.36%°]t}. Rnakg
N 29E49 o] 33.3% (wt) 2 50.0% (wt)¥ Aol =59 28717F AEHA LU= 1).

AAe] 5 YrzgAe] IHE AF

YrEd YAl MHEE YA S x3she vhde d(salt) 2, pH 23, 2=xA AE
shleh. 22 o Yz Ael 2 M NaCl(Sigma, USA) F8HE 2H3] Wol Z+zk 500 mM, 250 mM Z 125

Fro d AL wEJY.  pl 2UE YA E 2 4o YywezgAE 0.1 M NaCl 5= pH 6, 7 2 8
=g Mo QlFHolA AT, 2E=XAE YAHE e %o YnzxgAE 47 37°C, 4TS pH 7.4 PBS
Lollo A Mol BTt

AAd 6: J=ZgAY A= &
d2Ed YexdAY HEE UY=xPA F3AE weES F3l Sk, ARl 7oA Fdgk 7
AEdAM e A Fo], A= pH 7.4 PBS &dA ] 3R F ] drh wslslglex] 1 wisks

2 Aakedtt. BRE FIAES Aed YA (NanoZS Zetasizer, Malvern, UK) S o]8-3lo] A3}

2L

g2 2Eg AAA 100 wt ¥ F2AE 7 2PEEY (S, =9 HE7] vE)dd we AAA Y =7 o
2A vetger. FAF R, AA ZAE&7] div] 29A7E FAE A7) HjEo] 16.57%(=F H|E& 83.43%),
19.34% (=% W& 80.66%) E 44.20%(=F H]& 55.80%) A+ 9 27, pH FHNA Fslx &9 Wal&o] 10%
ko 2 QP Ert A YERd vk 13.81%(x=F H| & 86.19%), 82.87%(:=F H|& 17.13%), 85.64%(=F H|&
14.369)21 A9l A% H& FIAF WsES vEdo] EHEAS Bk, A87] HlEo] 19.34%(x=F
H|& 80.66%)%0 75 37C, 4C 2&xoA] 168 A1zt &<t #&et A7, 359 Weh&o] 10% W|who=
HBET A FAFHJARE 2).
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AA 7: Y=xgA9 MRI 29523 54

2ES YyrezgdAe -MRI 29 a3 (NolE, T relaxivity)® 3 Tesla MRI 9] (Philips Achieva)E ©]
ZA3sget. A Ad e gSsy A, 44 AREE 1l sE5(H VE)R B Ak

R FBo Ho} XX uAHAIZ F AAHPE MRI 5% FY(Animal Coil, Custume made, China)9 %
A PNES & ARgste] T olgA S SASIT. [TI

=100, 500, 1000, 2000, = 3000 ms, echo A|ZF (TE) = 7.4 ms, FOV = 100 mm, "iEZ 2~ = 256 X 256, slice

A = 2 mm, @ FES(acquisition number) = 1]

AHAY T1 2FaE Hedlls HEQl 7 o|&8(7 oA zte] A4, R A 2H87] div] =JA7F 52

# Z87) Hlgo] 16.57%, 19.34%, 44.20%, 82.87%21 A< R #rol 27 4.77 s, 4.17 s, 3.69 s 2 2.83

s 0@ 13.81% (R= 0.53 s ), 85.64% (R= 1.43 s )9 Ao tjuate] A4 2u) ~ Ao 9u] =4 et

(= 3).

AAd 8: Y=zgA EWH FE7]9 J2EA 2 X5

3hap=

A7 Aol A AlxH olwlz]E FEd

B
12

2ET Y29 A(L 29E40] 2.44 wth) Yz gA)E thol
el 4 Z Lol = (DMSO, Daejung Chemical, Korea) WjolA] 2]y dsjo]=glo] = (=X A] HHo] EA8t= o}
7] t¥®] 100 molar excess, Acros, USA)&} 1247k Aol A At sk WESAIAT. O &, A
N5 DMSO7F 2bAehE vl &o] 5% m|Rto] HEE FTHTZ FAgh 7 d4E2 2 ZE(centrifugal membrane
filter, MWCO 10,000, UltraCone, Millipore, USA)S o]&3&}o]

=
N,
offt
2 |
or 2
rlo 1T

[e)

oo 4

A 9: Y=zFAY TE 54 AE

ICRHS- (6%, ¢/% 212} svhel, % 16vkel)ol S2Ed GaezddAl(obuly] £k 23 A28872 A

g A, 2% F T L 2dEA0] 2.44 wthdd UrexdA)E AR gl

nh-2E Zb AR QY g 4 2nke] A T 4vbg R FEekltho AR FYsHA g o, Ads FUL,
AEFT B FEHFT). FANFES F 25 nl/kgo R tal, 23]= o] Z4Zf 12.5 nL/kgo 2 SH3lTh. JHAE
Fodge Fo gdo AFS VT2 AEFsgT.  Foe 438 FAI( b, 266)E o] &3] 12411
A0 2 AgA ] AW oF 2 nl/min®] HER 23] AW T, FA HIUME f3 Fo § dvbd
(54399 T/, AV, 3HAY] T) D AFFE HEeH ASES AU, WA, xdel
ol E XFd= Y2ER YnZdAE FHT A FYEF AAGlel B AESIGiY. FlERAV|R
A& dezdAE FAdSF A5, FEFT B ofe LE&EFTAME ATt HdE BEEA Ggkon, Azt
of & ml-2~ FHA Bl dx2ad FUsA FUREIGlen® HAdo] gt BHEHJTHE 4).

AAle 100 98 J=AAA A4 L 1 £FEHY FEF =¥

hald -2 2] 2= BSA(bovine serum albumin, Sigma, USA)Q] 7w A3dS Ea) 34819, TFAHoR,

12.6 mge] BSAE 50 mM NaCl (Sigma, USA) &<Hell &ajAxl ¥, 7FaAlRl ofddlctolopwl(26 plL, Sigma,
USA), EDC[1-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride, 9.58 mg, Thermofisher, USA) %
sulfo-NHS(1.08mg, Thermofisher, USA)E o] Ao A] 2A17F ¥H-AH T, wHES AR 2 g (MVCO
10,000, UltraCone, Millipore, USA)E o]&3to] AAsFE . A" iz JuexX A= 2F 6.1 nme] 53}
255 veEbt A" d YA Ao FeCl,, FeCly 2 NaOHE 7247} 1:2:8 mol H]&=2 Wil Ao
307 A AN wwele] Fe0E [ 2JBAR Qs $A4H thegat 9a%e o DE 0

10,000, UltraCone, Millipore, USA)E o]&3sle] A5}, HFTHozZ Jdox wld YrwezgAd= oF
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7.7 me] 35S UERiY

AN 11 F BeAAA §4 2 T 2989 22Y 539

[e]

¥ Y=Y AH= THPC[tetrakis(hydroxymethyl)phosphoniumchloride, Sigma, USA)S] &A] 3lollA] ERZolg-24

-~

c

(HAuCly, Sigma, USA)E #HIAA FAstalt.  FAH o=, 4 ule] TPCE 4714 & &=zl 1, &
B3 oW Az wek AMa shdvh. of7]el 29.4 mMl S %9) HAUCL,(0.6 nL)E Wi oF 10¥3F ¥ A ank
stk #AEE 3 YxiAe] AAle dAwE = AEMPCO 10,000, UltraCone, Millipore, USA)E ©]-&-3}

2ol

of AAsltt. A" = U=AAAE °F 7.8 me| FIHAES YEbdld.  AAE 5 Yx=dAE 3
A ZBH(Sigma, USA)¥} g2l 12413F gt wRtAlA yiedah el ofrl(NH,) 28715 =98kl

o

FAAE F YA FeCl,, FeCl; 9 NaOHE ZHzF 1:2:8 mol B]&= @i A2dA] 3087+ ZshAl =44 wwt
3to] Fe008 71 XPEAR =Y. A E Uedxes 9AEE 9 HE(WCO 10,000, UltraCone,

Millipore, USA)E o]&3to] AAlsiltt. HIFHoem o °F 22 mo] F3AES e

Q2
™
ol
=
kr
Y
o2
S
rlr
[e]

AAlY 120 98 Yx=AAA 9} F YedAAAAY A=

Al 10014 gt A XA e Al 1104 FA4 5 dx=dA XA A4S, A L] T =29
Edo] By 2279 H&S 747 19.38% Z 30.08%E SAHAOoH ol A= 10% vwke] FIAE W
ER T dAEE YEHIJE(E 5) A7) 2gEHe] FatE 28719 v st 9B YieAA
A7F = HAEE YeERE B9 Fteltt

oldor B ol EX RES JAHE] V& v, BAAY B4 XS 7 Aol Al lejA o]k
TAHC 7 TR w3 LAY Bolw | o]o E whygo] el AFE = Aol ofd HE& st

W87 § ZREVO R 127

80
__ &0
=
P a4 1988801
|
20 pratagy  1SSTASESSS hon b

Olwt®  099wEN 283wtk A7Fwik 909wtk 200wk
FIXIH YR 100 weight®] CHEF =2 EE ALS HIE (30

a0

60

i I
o1 we

0.99 wi% 2.58 wil STEwIN  S0TwiH  F00wr%  3RIwtdh s.?«

FUSU S S L5 IEY &%)
8

XXM UTE 100 weight?ll (IS ZEEFH AE B F (%)
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EEH2
80
50 4 WSOOmM’  S250mM  #125mMM NpHE  wpHT i pHB
7 @
o 30
¥ 2
1
10 + == sgmsiiie pr =
1w g
Al fmmmmm e
a0 1
& PHET} 2 FY
|40
i 50
B
13.81% fwi} 16.57% fwi) 19.38% {wt) 40.20% [wt) B2AT% wat) B5.64% [wt)
UMEE E AU FUUZE| wEm)
EREH SR |20 1934n Y 2 2 £ 018H olE
5 10
-]
r = N Hae ¥ 3PC
i g B
iE, \ . N
L] 8 Il |
0 §
® 5| O
&
-10
3 1 3 6 2 a8 7 168
A2t hour)
EH3
8
7 =]
MRIZEEIT} &2 Y
6
;: 5 ] A rmsaedin
;" [ETIECTIEN
ir a 1E031331
i
& 33 2.538586611
fat
H LANITITY
1 O5MEIEESE
o1 HH L
13.E1% wt) 1B.57% {wt) 19.34% |wt) 44.20% (wt) 82875 (wi) 55.64% {wt
PHEEN ZZEET0 FHYUANET) HE (%)
Ry P
3 {
25
w0 i ] *
_ | ! ! ! l ] | L]
2 A
o
= | o OIS AE M2| S0 3 (HET)
w | n HEFFUHCED)
& EEW TU (LB 2254
s ] * EEHFUNIUYEY Y %06
o 1 "
o 5 i a5 0 5 30
Time (dav)
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