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Cell Encapsulation through Layer-by-Layer Assembly
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1. M2 MZ D23t 379l iiE I CHEYaMEYel HE i

ofat @ uhol ©A1500] OIA - S8 A 71 Hho] 241K, Hho] 7, A7) Hof Alolols
AEE #4517 SlsiH, 1S R EBAZE slo|=2 2 AalPA vjde] TSI A7) s
Aeylo] Yok’ 27]0) ATEL AETE A dEA o] BAlo] U B, A Aze] BEeH
wslol thallal 2 Talo] 99T 20024, ZRNES TaR Alejrla vlEeso) TAH oigdo] & 2ol
Ak ol AAEH|Go] 40%o] o} 2rhs ATL WREA, Azo) DA} AL AL FANZ
QITRE ARAlol) H4lo] oPHEH T SIsA) R Aol 7 e 9] Azn| &o] 10% o] BT * 2006
£ ARE AMARE ZER A dEeao) DS AT, Al o] el Z7HrkE Allo] vl
Hok! &2 TR ol AE DR} AES) ARG S 3717 47189 wiEo] £4-S ks A}
MHERO 2 A, 19819 F AR oh ek A A Bl A 7 ALS M) 28 7] AR Hof o]
el ZaE T R2bE T QoY SR 7] 20) Al TR RALE 22 of sjo) NS Aerha S
sl =2 thde] BUsA) TAsksRs WAlol itk 2 Aol Weje] A 7]5t ulol oAlA, Hlol23]=,
Hlo] 23] So] AR ofe}, FA AEAZT ATE FANE sitke] AEAE AES} SR Sol
ol e (AN QN TA) S TS 7159) o] Basirho] FoIAk ofd Azo] BEshe AES
AEaR R of e W0 2 EAT oI,

2000 o) e ATASE| g0 R, Tl EE WS 4 Qi tharet who] A E Tt el
ol}219l WS Aelste, Ao] thsEo] A7} tiEuralE S (Layer-by-Layer(LbL) assembly)& 7]k,
2 312 ik, thulabAE e QFdstE 71 TEAel S 451E A TEAE 7 24 A2l Aot LA
T8} vk gkt ]golr, TRA thiulle] By aRsind she 714e, A4 o 4
g3l = 550) LA Zh2 Sl golo] Wao} BlEo =) et

TRt o] 1A B 74 A o], 1o 2 Aololis AES Esjsl7|o] datsic. (1) o

FUraE L EU| T2 SAol: 3 o ) gk, Ewe] AA714 4, 5 Astelu G wer.

OIMS

j oo
2005 KAIST 3fstat (SHAD
- 2010 KAIST Satat (HEAL)
20102011 KAIST 35t (Post-Doc,)
| - / 2011-2012 UC Berkeley (Post-Doc.)
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wehA], AES] FRel BAglo] EA HoHE A BE A
£ 7| E3je] Hgo] /H53iek. (2) A3 IS 25,
R REECES ERRES LR
ol Ao} e AHE 71A0) EulolE gFa FUF vluhe
4% 4 9tk (3) vk ek AL v gos FATHe
uhe YA 4 gk 4 B Aol U BEke 913l
Sfa s B84, AN, BAAS 7P o] e,
TR S ofeldt R AL T FEAITE () o]v] &
A8 TEAE o) §31e] wke vhEy] whe] choret 71
27 DEAE P ST Lo, 1 TEAE A2
5] E81510] of H 7|35 0| £ Al Eele] w4+ 9le. ol
Fatol, AL FHl A L 713kl GlotA] chopre 2
584 QI (5) FOLRTRE ARE, A<, -89 5] A
GENESCEREES FLEDISEE R DR
Zol 7 PEE S8 10] Aatstch. Aokl AlEE vE
afst] SlahA s AES vt shag she 28] AR
shgmat ohje, WESSHe BE Tl ARAEo|
shmsjojolut Stk APAEL Aol e S4o] gl 1
B4 Ak, Bt 5 4 5 9 EA A3 AL
TEA-§OI) @ S 5 23| Aofslel, w2} Fol=
A BEHS GANIT. ol e HBHA AAS ThE
Hapz o] AE v Eafel v AR P YFot
1 GJk. o] ZolA T urAE o] A wEsle] A8
) chopst o2 A Sk A9} v Eel =B UY F
ol wheb AWska, 1 AT gnig 714E Aeleh &
3, ujghe] 78 202 ol vEsh o wzs}
7149 $-840) BN E 718 Ao,

2. MZE Fo= 0|8t uEA} CIEHY 00|32 ¢E

2000 o]l HoAEHA, AEE v ZSF 4= Ql= Thaft
FHE] NEEHAT. 11 FoME oSS 7
23] Al mxzo}t gl HEE U S HE
o83t 2719 AlE ]3£3} At Nl BEHo A=
549l 54 vishurks, AES 5302 A8sk] 18R
nlolaRas Axls AL FE BE o1 Ytk
Mohwalde} 55722 FFERIYSlo|=(glutaraldehyde)
2 vpAE Alte] 28T Al (discocyte, echinocyte) S-2
Zst(Escherichia coli(E. coli)), S5 (Saccharomyces cerevisiae
(S. cerevisiae)) 5& Ueu|E 422 TEX} thEEgto g2
o 515} o] AIES ol o 2H, o] ulo] Qi njol 2
2&S W) A2k 1Y 1a, b).* ™ tiSutat g
A& 913t ool & TEALZE poly (allylamine hydrochloride)
(PAH), poly(dimethyldiallylammonium chloride)(PDDA),
poly ethyleneimine (PEI) 12|11 chitosan (CH) 5] AF8-%]

Ao, 2ol THAZE poly (styrenesulfonate sodium
salt)(PSS), poly(acrylate sodium salt)(PAA), dextran sulfate
(DxSOy), 2831 sodium alginate (AL) 5] ARE-E|3ch
27100 ARG o] AEASS AT = Al wjE3lef 2] A
S5 k. FE vlola=2 e YA 3 @7 (atomic
force microscopy) &2 A5}, 23 Sl=of| whata] uto]
22749 SV SAYNS Slst T thautare) Ew
Yot SR ROl 10). EY S W
2 ufola2i4e] 424 she B0 4 ol ujeh]
solazi4e] St Sebd e Slslgic. Bre] wat
EE QoM Aol 4= lrke AR, mlEof| nfol a2 7Y
2 SR AN o a2 AR Al2E 57
o= o] g3l mpo|lAEfias Mes dHd A7 Al
E AR ke vl I 23o] gharolA QAR A=
FHo] o F4o] 7R HoFglrks HolA A
ORI Al ¥ 23} A-e] a3 S| HIUTkaL B}
@4 qlek

3. HO[U= MZQ| TEX} CHEH m| =5}

3.1 2z9| M= mzst H7S
e AEE w235k T A 9] AR e R

(b

a2 1, (a) 1 mg/mL FITC-HAS2| NaCl/borate 2&294(150 mM, pH 4)
0| M2] (PSS/PAH)2/2PSS Ot0|T2 &2 SZHF0|Z AIRI(ACSY 51
712 ot AZHE.” (b) 2THET MBS FHOZ IHE(PSS/PAH)yx Of
oj22W&0] ZRES0|IZ ARI(WileyQ] 51712 ot AlRfED."® (c) T
MEE FYOZ O 0j0|32YW&2| At &l 3i0|F AXlnt O tHH =0|E
LIEFH T2z, 2IZ2 (PSS/PAH),2PSS, QEZE (PAH/PSS); 010|227
2£(ACSY| 81712 2ot AXKE)."®

82X} ofstt 71E 24 H 535 20134 10

489



490

O E & | Layer—by-Layer AssemblyE 0|25t MZ mz=35}

Aol AlZE TEA thSHEte 2 w233t Sof B
o5l Alze] e SRIFo A, A% 78} ] st
4 elal g ek o WrislA] ek 5, Alolols A 5
a4, Q1914 WAL R 4 L g 4 Qs e vt
AE Aot 2002\, Lvove} FEATAES 49 St
(bovine thrombocyte)S PDDAS} PSSE 44 thaHat
o2 wEselgle Butofuel, B afels Liegla), A2
Zhedd}, 181 WS REA G 55 A3 ol Yo
Fo2H, 7153k thHtakS Al A =0T S U
TH1H 2a).” 8] % 9] Z 39 B awo] AOQLEAS Bels}
A= EAAL 7153k oo s A|ZE uzslst,
Gauo] IS I 5= e HolFint o2e A=
2R ARl HzZste Ajszo] BESH] B4 Al
T = FHE Aotk AY FARE A 02 ALY Ea
THhuman platelets)¥} Bacillus subtilus®] ZAS PDDAY};
Pssz WEsigh At e glon], thautare] S
web hate] B2l4 o] ekle 94§ AR of
§310] izl

1) 231 Ajazo] AE-S SIS A= Diaspro®} 19| &
FATAE 2shA 20020 WG 152 PAH
o} PSSE A/ thautato 2 awE was} 519, o4t

(a) Platelet @)

PDDA

Fluoresbrite PSS

nanospheres 78-nm silica

45-nm FN
1 Polyions

Bovine IgG

Anti-bovine IgG-FITC

(d)

PDDA/PSS/PDDAZ I|XE
ZQueh () S 2EA L
L QIX}E(silica/PDDA)y»2 HE, (iii)
Sot 20| SAH-H HSoE QUASH
(FITC—PAH/PSS),,2 H|Z3IEl 52 MZO| ZEXMSO|A AL, (c) DAPI
II2HA) SZo= HMSH (FITC—PAH/PSS),»2 OIZEHE SBMEL| Z0}
Py, DM =A4o| Hlaks HO|X|BH TMIZE 2hato] gis (ACSY| &7t
£ ot AxiEH.* (d) (PEI/PSS/RBITC-PAH)E E2L|2 FEISH BH0|
(PAH/PSS/Alexa(555)-PAH/PSS)2 L|E 3=l §2 MIZE MEiMoz &
A7) HES0|1Z AFRIACSS| 57H2 drot ARfED.*

Il

I
o
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Bhehao] M A|20] Y 55 I = mxoE
AlEZ7}H i 2 A 4lo] 7Hs3Re HofFqlnt. o] 52 ke 1
P At AESH o 2 AoRlrk= AE HojE 229
ALt FFS F2et 1 EAZ G20} Neurospora crassa
O] XS 1] Zs} o 2M, Al ZE AL Sl theHe)
O] EAE AlZt3tsto] FRIE 4= S HRt of g, A| 2]
FIE AH BHY S AATHI 2b, 0.7 54 AFolN
IS TR A 25 BS5ke QS T 5 =AE Al
ot YAEE21 Paramecium primaurelia®} 3 Z 345
= A ekt A, oRSEEE Parameciumof A £H]
= Relimyy 508 BEsK Eak A0 W
o}, ol BefEs Y F7]e] BAL MEA e 5
ke ottt o Yozl PAHSL PSS2 w|Z3ke 5
ANZE R AshE 7HR= FHo| AgFor Hajtog
H, A 92315 FoA Al ZE Hohs EHo| F2lsio] A
Eopo|ag HEg vhE 4 ke g HelRgri 1™ 2d)° 2
719] 452 thgHfEto] Alazo] EE 9 Al 2o
T AY vIXA] Gt AME ERIgHe 24, thgEta)
Z5Ho] Azt olm A w)zslo]] ARt HHelS 1
A=}t o Uolrt, Ml 92315 Foto] Al #HY &
23 52 AESH B "R HEAEE WS ¢
oIk, SR T2 e s ThA) tiututo] HjE] B
2 AAN7IAL 2R B90) 1) uhH) R AHLE
2} chglate) RS Mo AolV|E sl olaat
A& ol 7128 ol g3 A Wmslz e

ue >

% b

15

¢

3.2 CIEHAo = m|=stE n|MEe 88

Aolle AR N2E 124 s ere 2 w233} o
A=, Ao 22 7] Fo3lr] A 52 o= oot
T tsaEo] Al wjxsfof] ARSH . o 2
so] 8 & A= 42 mi2ol, Yxste F2 e A2
£ Vo= olFojRirt. Tabrizian¥} 719 3-5A-AR= Aot
A= Ot NIEE CH/AL 831 CH/hyaluronic acid
(HA)Z m|Zs}stoirt” w3} Fo= AlEe Aok,
Al 23 B2 go] A o2 fAIE I ERFCH/DNA
oo = w23l tigato] 44211 DNA 7HeE 14
T 5 U2 HFIek 2011dols HHheS dAlshe
OO 2 AoRglE A8 v 23St A7 A e
of 25| 3 3 o =M, Ml w] o2 FHo| FA-TF
ARSI = 942 Bl A Terdt ik
A AR HE- 53510, (AL/ CHegraft-phosphorylcholine
(PO))a/s B} il (AL/ poly-L-lysine(PLL)-graft-polyethylene
glycol(PEG))s/2& 253t Thafafo] A go] ks <
Alell 71 AA AL HEHTHIE 3a). F thah e o] F
7Rz 300 nm =S FIRIAFAT Y S = g o, A|l=27t
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