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SUMMARY

— TFabrications of the biodegradable poly(lactide—co—glycolide) (PLGA)
porous scaffolds and Films were performed.

— Coating of chitosan on the porous PLGA scaffolds was performed in
advance for irradiation of ion beams and their evaluations.

— 10 MeV ion beam on the biodegradable PLGA scaffolds and films has
been irradiated for possibly modification of its bulk and surface
properties by utilizing diverse generated Bragg peak energies.

— Chemical analyses of the ion beam—treated scaffolds was performed
with XPS and FTIR.

— [n vitro cell culture of the chitosan—coated hybrid scaffolds and films
were processed for upto 8 weeks with observations of cell adhesion
and proliferation. The live & dead assay showed better cell viability
of the ion beam—treated hybrid scaffolds.

— Assays of MTT, Neutral Red and BrdU showed better in vitro
brocompatibilities of the hybrid scaffolds.

— Inflammatory responses of the scaffolds were evaluated by measuring

the amount of nitric oxide released.

— The ion beam—treated scaffolds seemed to demonstrate better in wvitro
cell compatibility and tissue regeneration than those of the untreated
and chitosan—coated PLGA scaffolds as observed by H&E and MT

staining.
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1. A58
7hostel B = AR A Az Bl Ao]FRERE ol W A 23 AA
(1) 54 PLGA Y24 Az
— lactide : glycolide”} 65:359] H] &2 =3t

poly (DL—lactic—co—glycolic acid)E (Sigma Aldrich Chemical Co.)
1,4—dioxane®l| 18%2 Hl&= £33 .

— 71T 2% mold(AE: lem, 4ol 2.5cm) el EA Alxz¥ PLGAE N}
150—-180 um® #Z7|E Zt= ammonium bicarbonate porogen 1.8 g& <
eeta FAHUZE &9 1,4—dioxaned AAGFAS.

- FA1x7F €549 PLGA ZX(rod) ¢ ammonium bicarbonate &3t=
mme] FAE Awete] txF(dise) typelE AZE AAAE 37T
ol €31 30&vH FRTFE wEste 6W WHEsto]  3ARE

\\]

=
T

2 ot of} o
S

ammonium bicarbonateE A| A%t thaAd el PLGA YAz AAAE A|lx
33l

- 274 A%3] (XIE 1 cm, T4 2 mm) ©3A PLGA tlAz AAA=
A 28 =

(2) 71EARFEA &4

- 7]EAF (6K~10K)©°] (KITTO LIFE) €3] ¥ FHF8 93 aminosalicylic
acid (PAS)E &3ld acetone& = 7 ¥ ths, 60CE 71435t
acetone= A7 7 N— (3—dimethylaminopropyl) —N’

—ethylcarbodiimide hydrochloride (EDC)E o] 3A|3F &9 T3 .

O

Az
o 103t 94 AlA 7% 271
= 2 distilled water (DW) 7} 23
¥l Chitosan—PAS 90| thy4 PLGA tl2d AAAE 208 5 33
607 FA4 95, ZRAY © AAAE TAUE sto] J|EAFEA}

Z]
799 thZA PLGA dtolBg = AXAZS A8t

K



(4) PLGA Film Az

lactide : glycolide”} 65:352] H &2 =3te
poly (DL—lactic—co—glycolic acid)E 1,4—Dioxane®] 18%%] H| &= &3
ato] 715 %] moldel oA AZE PLGA &5 255 AA3] &
b, B4 % ko] 1,4-Dioxanes AASAS. 54 57} ¢k3 ¥ PLGA
2 (rod) ¢} ammonium bicarbonate <3H&

PLGA Film< A %392

(5) Aol ZREE o] & W 2AF 2]

(6) AO]FZEZE 9]

10 MeV By = of2 W AxAS i8] fl8ko] e/ PLGA Y
239 dUxel Fshrx2S 7%= Stopping and Range of Ions in
Matter (SRIM) Z =z thqlsto] Beau=e] ®lg, A 4718 =
T e = o | I B A PR <

AOIFEEZE o2 W TAME flske], mlg] Aitd SRIM &ZE S 23
of we} beam alignment razerg ©|&3sto] o] Wo| AgatA A&H vk
54 PLGA AAA T4l ZAEES 243 3, beam line HETHOE
FH 134 cm F %o PLGA AXAE LPAZS.

AMZE  settinge] = ¥™  proton accelerators® MC—50 Cyclotron
(Scanditronics Co.: Sweden) FX|E o]&sfto] o] Rl ZARAIZF, FAF 2
T 9 ZAAYE kst 20 ® WEAA PLGA MEel ol Ws XA
!

o]

ol
o]

30
%= I

<= W A A B = AR ok /\}Oﬂ‘#X]J Hel Y =
ion source® power supply®el 3siA AAHHE Z2F=vt %3 jon beam
line el YA dFrl #o FAE £4dste] APS 1WA,

WOl FREE o] W EAPFA N MAH o] & o] AAA HH £dd

T

1—7_11—

r\r

o] AR HAFHES beam current leading copper® detection dF.0.H,
o

current meter (Danfysik, Current integrator 556) 2 AF&HS Q13

[}

T .

ro
el

ZA}

ol W FFHE protonl®E A F JEAFEAZR FHE U3
PLGA Y23 AAA 3749 ZH = A &2 PLGA

Az A9 10 MeV Hgau g ol W& 43 < a4 PLGA Y=



A A A ZAMSFO 24 TAAE FASHs 7|EANGTEA7E 79 E PLGA 1L
219 B 24 7S HUME e

— Rl ZAAE Y] wE PLGAY #A H7HE §ste] ¢dtd PLGA tlA=
13} beam line HEFHOoZ FE 134cm9 ﬂibﬂ PLGA tj2~= XA A

g DA F ool e Al A4 AsE DAL

- ol W APl T, 2AE o] & el o o4 WAEA FE= Ph
e o] gato] o] W el Adaele.

- 29 AR AAAE oF 7 AE Aol PAANLCEA, AHA] £
o) A5 1 As &

L MO FEEE ol HlE o]&3% IEAMEAV IRHE v stolRE=
AR AL =el/3eA 54 Hot

(1) XPSE o] &% s}8t4 54 F7}

- A shelBdgE= AAA YA ke 54 F7bs XPS( X-ray
photo—electron spectroscopy, PHI 5800 ESCA System, Physical
Electronics, Co. Ltd.) el olst ZHEAS E3f 2353+

— b stelBal= A XA AAA ] 3} = b
2 mm®9 Z7|E Zeh, ol W zAbE thEA stolEIE AX A MEE

XPS X807 FH|3HS.

o
=
-

- AR AL AE e MES olFHOIZE T T, A A A 0]
FQl WY E XPS Wiell fAste], 2 XPS W5 IFHHE
FA%F th, spot sizeZ} 400 pym x 400 pm Q1 X—rays TAFsIe] A A
AZFH HZd A YA E collection 3t A& sk

- 71  background  pressure’} 2x10-10 torr, sources=

Monochromator Al K—alpha ¢ ©]&AAE 1486.6 eVl
%3, anodex 250 W @ 10 kV, 27 mA®] ZzlelA %6@&%2@
calibrating Cls peak ¢l 284.6 eV & 7|50 = 319 I IAYXE B
of A3E A6+

— Survey scan¥ high resolution dataE FA]sle] Ao]|FZEE o] 1}l X%

A A A A Herze] MR e B

ﬂHN'
mlo
>
>
ofo
ol



(2) FT—-IR spectroscopy & °]&3% 3514 54 37}
- W AN oA SfolB el s XX A9 stz W3t G55 ddstr] 98t
of, FT-IREA Hl ZAE A stolBelt A A A|ef AolE =

=AY QX] % tad stelBgl= AAA S FT-IR peak T°%& HliL
gl

- FT IR-J AEHQL A7 1 mme] vololE= 3 flo AEE A &
oA =& w2 7Fkste] backgroundE S &, thololE T i $

] Z2AH g stelB gl = XA A A A4 0.01 g = HHE

r3te]  Attenuated Total Reflectance (ATR)—FTIR Aoz Tty

Chitosan—=PAS—-PLGA H2IAXAA e 2AEHS A& + U3+,

P

O

%

UE
o
o
djd

b

E
)

(3) SEMS 0|43 dystd =4 77}

- H AR g3A stelBE s XA Ao FxRst f5E ddstr] flske
FAFA A8 v] F (Scanning  electron microscope: SEM) & o] &£3fe] 3

2508 &3 Wi 2008 &2 #9592
— ZAF A A stolBd s A A A AAAY ZAF T AAAS BluEA =

2ld Wsks #Essls.

T} Mol FREE ol HIS o|&3d JEANFEAV ZHE UFA slolHE =
AR A in vitro BAA A B}

(1) A A A =t
— AEajekel Eol7b7] Aol mlg] Az oA stelEel= AAANE T0%
eregele] 1474 38 BAF F, Wity PBS §Uoz 1474 33
grol AAA Y ofghe FFAL AASGYE. FHoR, B 2 ?JEH <t
ol &% UV-—overnightdlo] A=A A9 %

o ©
.

2 9 3

— o]& W FALE A ¢& vFA PLGA dtolB = XA} o] W %

At o PLGA A AA ¥l s Ao FEAE(PASMO) & A

200,000 cells/(AAA x¥) ] vEx AAASH HEFsto] 10%
FBS, PS 100u/mé ¥l 85 F<t in vitro /H]EHHOJ% A 3Y3A 5.

— 8F B AEMF BFolA 1, 3, 743 5 LA 7| B FeEn



2wl S4S #Eeka, A ek Cell Counting Kit—8% 9:1
o HIER EFete] 243 Wk § FFEE FAs] o W A A, F
)

9 tg4 PLGA stelnel= (X Ae] AEFAE= B7sals.

(3) Live & Dead

i PBSEY 600 pxle] ethidium homodimer—1(EthD—1)S 1.2 12}
0.3 #12] 4mM Calcein AM solutione &%3}o] 85 F<F PASMC A X7}
HjerE 24 well plated]l 200 gl/well +53Fs. 15% &<t 37T, 5%
COgz incubatorellA F7F wjekst % Az ESIH-E Fluorescence

microscope &3l #E3AS.

(4) 547} (BrdU assay, MTT assay, Neutral red assay)

it A2 o] Wl ZAFE SHA 2 thyA PLGA AAA, o]
o34 PLGA AAAF 1 cm x 1 cm® WAL Teflon, LatexE Z+z}t
GFufj Rl of] 724175 ER] Sl A SE2EZE SAFVIE SIS .

HEg2AHXE(PASMC)E 96 well platee] 10,000cells/well &% 3

Z o
M oz
NN

>,

ofN
S

100 ¢ 1/ml streptomycine$} 100 unit/ml peniciline @53 wjx S &
kol 37 C, 5% COs incubatorol A 24A]7FEel AlEujekS 2352,
24X 7Hg?F AlEuokE 96well plated] WIAE AATL A7) A& &
=2 e AlXEe 100 xl/well == 22F FF38fo] 24417

1385kt =

‘W ot oE,

HHN'

o ml

jus)
==

oF
Bromodeoxyuridine (BrdU assay) @ &S 22 &F3F9] 24A13F F7}
wjokEl A3 10ul/well BrdU labeling solutione %1 CO»
incubator (5%, 37TC)eolA 2A1ZF wl&Fstd=. WA S AlASte] Fixdenat
solutiong 100 xl/well Wi Aex 3083 A F
Anti—BrdU-POD working solutiong 100 zl/well2 F7}8}o] b of A]
2047F RESAIZS. 1M HoSO4 25 pl/well H7Fste] 450nm 347 (33 a4
690nm) oAl microplate reader®@ FHEE A3t MEIZSAES AALSH

i}

=
Methylthiazolydiphenyl-tetrazolium bromide (MTT assay) : BrdU
assay®} &Yt WO 2 8E5E WiAE 96well plateo] AEFsFo] 244]

b F7F ekl S, MTT solution® @ 4A17F A gste] AL A Asta
)=}
=

formazan % 100 pl/well dimethyl sulfoxide £<9o] °F 10¥7F =



At 550nm 3ol A microplate reader® 3 EE =735to] AT AES

= A5
— Neutral red assay: BrdU assay$ 43t WHoz2 8§55 WIXE 96
well platee] AEFEF]  24X3F F7PaikE FASAS. W guiA <}
0.33% Neutral red solution & 9:1 H|&Z FH7}sto] COz incubator (5%,
37TC)elA 2A1ZF B = F S Al78ke] Neutral red assay fixation
© 2 washing ¥, Ar2o|A 10% E<F Neutral red assay solubilization
S 100 pl/wellZ2 A28t 540nm 3o microplate reader® 3%

=92 Bol AZPEES AN,

gt Aol FREE o] W& o]&dt JEAGFEAVE Z¥E vy slolHz=
AR A ] =A A FE B

(1) in vitro ZA A 54 FH7F MT 24 4 H&E &4)

— in vitro AFEHYGE A stolB = AXA Y] ANBYEE HEE]
sl MT % H&E 94+ 3detal+

— 65 W 8F Tk AMEH|UYE AXAE 2.5.% Glutaraldehydegeof 3}F,
PBS &9 6AzF ©A st AR d#] oEE§ A
dehydration, clearing, impregnation 12|31l embedding #}4& AX &,
paraffin wax®} &7 A A A& paraffin blockel] ¥ TAAFH 5.

— paraffin blocke]l TZAHE AAAE FAe7] 3] bum FAZ Ao F
rackell 117 AlA £x2A S E xylene, 100, 90, 80, 70, 60, 50% Et—OH
123 DWell 242 324 g 8o Paraffins A A 8k3l 5.

— Masson's Trichrome (MT) @22 56 CE T2 3% Bouin's solutionel 15
T 1k AHE §F SRTE AMA, 57 Weigert's iron hematoxylin solution
of Aglste] e AT THFTE A5, biebrich scarlet—acid
fuchsin solution®l 53t Hgste] ZAAF, AFEE A0S, A F
F M&AH & £x4 S F phosphotungstic/phosphomolybdic acid solution
3} aniline blue solution® Z}zt 5%%F A 2], 1% acetic acid 2+3F * €]
sto] Fepdlle A sklE.

— Hematoxylin & Eosin(H&E) $3%

9} 537F Eosin YO A& 3y AxdS G330+
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e m 7 (x40, x100, x400) = °]&sto] 24 < #AsAS.
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(2) SEM& o] &3 Jejes sl H7}

— in vitro AEZWGIAF A o] Hlo] AR Ty sholH T A A A 9]
Az F5 ddsty] fste] 857 AlxEn|F € EP%*J stolBg =
AA ] 2AHR WS FARAAR] A
P4 wstel AxFH FFE %@?ﬂﬂlﬁoi TEs ‘33\8.

ol Ao 2REE ol& W& ol48 PLGA AAAL in viro AAAEA B}

215 2
45y 9] o] H& A & FUd whxlo g Hitsle] mHo| HE A
Z (PASMC)E 200,000 cells/(AAA W)= oFd B339

— U2A solrat AAA L} T} 2Ao0Z 2
oo AxEuir 1<, 3Y, 15, 25AF
counting Kit—8 (CCK—-8)E& o]&3dto] FHEE S48t AxF24 9

AEZHS W B

(2) 5437} (BrdU assay, MTT assay, Neutral red assay)

- AO|ZEEE o] W& ol &3t b AX A A LB A 54
B7F e wdE Ao ® SRS WS

(3) ASAIE R B7}

— nitric oxide® A W AHEAQ nitrite (NO*)Z PHA o7 =430
AAAZHE B nitric oxide WE ¥S =H3I 2.

— A% 1 cm® Chitosan—PLGA, PLGA Film& #|x3t4] 10 Mev , 1.4 nA
477 o] R A F, g AEE 200,000cel/AAA sEE AAA &

%l=. 10% FBS, PS 100 w/mb ¥ vjA|E A X] Aol w53}
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- FET A= %@tﬂﬂfﬂr 0.22m HEE AREste] A EFS oFal 96
well plate®] 100uxl/well Al &3k subtract solution 50ul/well 37}

35 ’E}%Oﬂf\i 10% HE& coloring solutions 50ul/well 2o AF-&of A
10% HFE % 550nm 3o A microplate reader’| & 3] S4EE =4
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g2 o34 PLGA(A),
Mol FRERE ol ®l ZAF A sfolHE = XAA(B), o] §
2AF & slelB g = A XA (C)

i

T 9 gAY XA e HAEALS HAANZD

=

o
A ol Rl BALEAS SRIM AZESJOE ARESte] 10 MeVe o] 7l A7 &
1.4 nA°l AFHS Zt= proton ©]2 WS 453 AA Ao ZAMHES DAL
2 H¥H 134 cm7F HE5 Alafef 3719 7EAGE

A 9} 27§9] PLGA AAAE AKX 02 AAHAA Mol Z

ZEE o] Y& ZAH10 MeV, 1.4 nA ,4min)3slo] o]o] W& Apo]FZE
E ol ®l ouyA FEE #ESE A, ol Wo] AR 57He] A A A (A

beam line HEOo

A7 ZYWH PLG

2] lem)7HA AOlFREE o2 W oUA7} AR = s BEeSE
T 5/ A AXA F 1, 3, 5¥WA AXAY ol ®l olvA= 1HH

Ao wel 0.12], 0.25], 0.48J% YElstom B #1371 (Bragg peak)
oA (AR oA Z= Hu A oA 59 (0.48]) A A A o] FALE
= Aol AEHAS.



06
05
of 04 -
E
Al 03
VRS
7|
0) o2-
0.1 4
0.0 -

0 1 2 3 4 5 6 7
ol2d Z=AtA =

gy 2. A & 10 MeV B2 32 oA Al7] 45 (SRIM software)

| R A <= A 1 3 5
ol ® AZ (cm) 134 134.4 134.8
ol =] M71(J) 0.12 0.25 0.48

X 1. A WE 10 MeV Bz 917 oA A7)

=

M 134.0 cmollA 135.0 cm 74 "olxl AEelA 0.12, 0.25, 0.4879)
thekek o] Rl A171€] Proton ©]& Heo] ZAHOH [E 1.], AA Al
ZAME = oA 135 cmZkA] A& H o2 F71EH 5

— oA WA Foixl 135.0 cm@] AAA A 04878 7HE & ol ®l oy
A7 Z2AEE, A HA FoI 134.0 cmellA 0.12]9 7 W2 o1 X7t

ZAbE = Zo] SRIM TR0 R F-X 595,

~ole W ETHE ANAREAA 0.2 em BACR ANAZ AAANROR
s
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N FLGA film
[ Chito-PLGA I
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1336 1328 134.0 1342 124 4 ‘13-'1-.5 ‘13:1-.8 13I5.U 1352
giI=Z 2 = AMAHE
a9 3. Aol W& PLGA Film % Chitosan—PLGA9]
10 MeV B2 313 YA A7] ¢S (SRIM software)

R A A <=4 1 3 5
o= ¥ Azl (cm) 134 134.4 134.8
PLGA
SREPN i 0.17 0.46 0.72
A71(J) | Chito—
PLGA 0.26 0.70 0.712

¥ 2. A W 10 MeV B I3 o y=] Al7]

— o] ¥l F7HE AAAMEE/A 0.2 cm HHOE AAAE AAAHORE
M 134.0 cmellA 135.0 cm 7h4] "ol ZEjelA] SRIM ZEIo® #
et A, AAA A 2AEE oA 135.0 cm7bA] A &H o2 Frtst
o] PLGA Film® ZA$ 0.17, 0.46, 0.72J(B.&]1x] =) 9] tpFst 10 MeV
Proton ©]& Wo] ZAlEE Zlo] #AEHGom, A ¥MA Fojxl 134.0 cm
A 0.1779 7Hd & A7 2AE LA, A HAl Fo9X] 135.0 cm
o AAA A 0.72J9] 7HE & B9 A YA 7t A= As B

Fl.

— Chitosan—PLGA 7 =3 0.26, 0.7, 0.712J7(B&139=)° 10 MeV
Proton ©]& o] ZFAtxo] oAl HA A A A o] 0.71% 7Hg % B2y
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Survey scan¥ high resolution A3¥& H]

CF AAA BHE gd Ak PARE 2

— @A Survey Scan®.
st A3, 59.9%°
[3 3-Al7F 7]1E
449} 35.5%°

1o

o 32

N1s(%)

01s(%)

Si2p(%)

Cl2p(%)
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B
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1.8
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% 3. A A FHY XPS Survey scan w41 A}
PLGA(A), o] Wl ZA} A slolB = XX A (B)

ol Rl A - sfolH = XA A(C)

S Survey Scan A¥E 7|Wto 2 3}o], Cls high resolutione ©]-&3}
A9 7EAMFEA S PLGA a5 vlasto] o] ¥ AL
stolB gl = AR A xHe gAPAE FAHCE st 3t

iy

(2% 4-AlellA 286.2  eVelA9
(Chitosan—PAS) 2] Az3to] gl=glom [18 4-BlelA Hol= nig} 2
o] PLGAYIM = 246 eV —CH2- Hydrocarbon 2%, 286 eV
—C—0- Ether ¥ Alcohol A3 18|31 288.2 eV —C(=0)-0 ester]
carbonyl ZAgro] 3709 st ya=2 A .

g3z IEAFEA

=
5



ol& W A A JNEAFEAZ ZHE gaAslolHa = A A=
PLGA|A 2913k 246 Vel 288.2 eVolX e u=7t [1¥ 4-ClolA o
2 okalAl UEb o, wbd 286.2 eVolM Y FEANGEA Ado] sl
et Atd o g N EAFEA L fFAeA B3RS

ol ¥ XA ¥ 7|EAMFEAV IR E thaAdstel B = (A A A= o
2 ZAPH Bt} 73k 246 eV —CH:—Hydrocarbon A&} 288.2 eV
9] —C(=0)-0 ester? carbonyl A3} 7|EAFEA]2] 286.2 eVollA Q]
oFst Aglo] AR oY RS A7} PAHEA kol o] W FAL Fof
% PLGAS} 71EAF FEA] 3tet 725 Aoz & FAsta e A
o7 #HHNE. (2% 4-D]
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Binding Energy (eV)
13 4. XPS ¥4 : Chitosan—PAS(A), PLGA(B),
o] W 2AL A AEAFEA AP Solue s AAA EAC),
ol W AL F A EAFEA 2YE solHYs XA EAD).

(4) FTIR spectroscopyE ©]g3l 3}tz EA HA

- FT-IRE B8] ol& W 24 A, ¥ thgd stolma= XA Hety

ZE ol W XA A9 7)EANFEA (Chitosan—PAS) 7F 283 thdA s
9} PLGAZ B w3dto] EA31302.
g3 sholEalE XA AE PLGA 15332 3000—2800 cm !

o|H = A A

N



%T(variable scale)

C—H stretching, C=0 stretching at 1750—1735 cm !, CHs
asymmetric at 1470—1430 cm !, CHy,—C=0 asymmetric at 1425
cm™ ', CH3; symmetric at 1395-1365 cm ™', O—C—C stretching at
1330—1050 cm™'12] 3 CHz at 1250—800 cm ™' 7} #ZE QS

Chitosan® If3]=3Ql 3294 cm™'¢ -OH  stretch vibration, —NH
symmetric vibration, 1630 cm™'¢] carbonyl (C=0) stretch vibration

783 1523 cm '] C—-N stretch vibration, PASS 18339 3112

1 -1

cm - for =C—H aromatic stretch vibration and at 1698 cm
C=C aromatic vibrationg T34 3slojB = XA A oA A=EHS
ol MWl A} & AOIA O ® 3294 cm '] —OH stretch vibration, —NH

for

symmetric vibration, 1630 cm 9] carbonyl (C=0) stretch vibration,

1523 cm™'9 C—N stretch vibration & Z|EAF 9137} ZHadls Zo] #

ZHqom ol W AR F AAA WF-olME ol W AR § EHI

A HaEe) vk BT

weba] o] & Ml XA A, & AA AL 7€ T3 A U =719} okt
AR Qste] stolmel= XA W EA

“
stebA WsE w4egla. [19 5]
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FAPA A E) A (50, 200, 250 #] &) S o] & 6}0% o] Wl FAF d, 9 t}

|

1% A7l 7H Ao #EEG oY, o] W ZAbE tolHE| = A A A
A E 30 - 110 ume 2 #F Fglon, stojH= XA (50 Hl&)
FHRGE YR 7Ee] o g & Aog #EEE. [19 6.]

50M &= AXA UF-s FaAe Ay} ol Bl AP F XA A Wi 9]
< W AP AR YyeA #EEgon, o] W Ak AXA F
HOAZI7E R oksE 0.12]9) olUAI7F 2AbE AAAZE T "ETE E9k
om, B Yl 048J4 NAA 7} Z2AbE A A A4 7 b
U]EE 7]_7<] 7—]_(‘.1; jr/]_xlﬂ

200M&= Fofste] Y& & %& éﬂr, 0]% ol AR A k2 AAA
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10Mev, 0.12]

untreated _ 10Mev, 0.25) 1OMV, 0.48

50X
inside

% 6. Chitosan—PAS coating ¥ PLGA2 (1.4 nA, 10 MeV) o] H ZA} 2, %9
SEM x99 o Fegs ma.
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(1) Az 7244 24 =+ CCK-8)
— ol W& A} A ¢e A PLGA AAAY 10 MeV Mo FRER
0.12], 0.25], 0.48]% ZALE t3A slo]r
= A A =HA o ﬂé%ﬂﬂh(PASMC)E ARg3le] 200,000 cells
°o FL® x]xlﬂl ko] BFEE T 10% FBS, PS 100 u/ml 2ol 8F %
N

o
o
N
—
~

— FHof 8Fxre Wit EF 19Af, 3YUxf, 7UA T AHeA o] A
S cell counting assay (CCK-—8) kitZ o] &3}

Fol .

— WA v 27|90 14 Atell A= Control(o]2 W ZAF A thaAd sholHg =
AA A9 FFE F2 0.46 ODE 0.12], 0.25]9] JUA7F ZAE thad
stolB = XA Zb7+e] % #k 0.42 ODSF 0.46 OD Ry AAUY
Hlskolom 7Hd =2 0.487 ol A7} =ARE A AA 2] -5 0.47 OD #
o7 gy stolBHE AXA T Mg F FFE go]l #EEdoy 1Y
zkell= Control# o] RWlo] AL tE oA 9 stolHe|= AAA 2] &

AL F49 JEE 37

-~
off



HE 3k ZFol7k 0.050]8 2 o] W AL A, Fof] E AE FA FE
g]-o :l_ 1}0]7]- HLﬁQX] oJ-o]-_O_
— AA A NA ] AEF 3UAY] FFE e 19AkeF vlwelS Al rE
AAA AN FF= ghol Frhskdon, 0.12]J0] AR AA A2 A4 0.54
OD #o= Control/] 0.56 OD Kt 9 F3F% o= 1%?}3} E o] 3}
Aol wAEP o 3YAte] 0.247 AAA Q] 0.54 OD %kﬂr 0.48] AA]
A2 0.62 OD #<2 Controlit} ¢ & &3 % oz #ZHJS. (119 8.]
- WF 172 vEA stolBE = AAA L oA A7l wE Jau =

T 1=
a T

b A e A A A A €]
A5 0.85 0D #oz A&
| #ZFA. (29 9.]
0.25J9 o7} Akd AAA ] B9 173 F35E 2 0.92 OD ©]
W12tk 323pe] A =okdl Belyast ZARE 0.48)9)
0.25J2 A A ARTE @& 0.89 OD ghol TZH o %kol Control
B} 0.12]8 AAAANA AP 142k, 3Gakel G 17k A
ZAFE A XA (0.12], 0.257, 0.48])7 Control BT} BF &2
eSS (29 9.]

Fujek 45212 A A A FFE B4 A3}, Control 1.73 OD, 0.25]
A A A= 1.86 OD, 0.12J9 A AAl 1.87 OD, 0.25]J¢ A A4l 2.00 OD
TOR2 178 s AXA k] FHE @ 2719 SAE HERLL
172k 24 o]l F3FE g SR EL =S

TR w2 Srbskled 0.12)7F A
© 2 Control® 0.84 OD # Rt} =

=
A A A =

=
a

OE

1:101'

S
=

_4

=

A

o AEZHAo

=

Al

ol B = XX A o] A ] xﬂ%% J
Ate] =, Control® - AlEujek
1.90 OD %<& Hlow 012J4 Xlleﬂ 3¢
H AAA 749 2.22 OD %3 0.48]9 AAA 74
o] o]dx}t tEA 0.1279 A7} FAE Xlxlxﬂ A 7
A3 7 vEbstew ol Wl xAbd T B2l
0.25]¢] AA AN 7HE w2 F35E 77 B2 EU0s. (19 11
H}Xl ul 8F2F| Al Controli= 2.02 OD o= XA A F 7M *
= yetow 6FaolM b e ZUHAE B 0.12]9 %
2.32 OD o= 2WA® & 3% gro] #FEQS. 0.25] A
o= 2.25 OD #tolw B2 =0 0.48]9 A A A eA 74

=}

214 A A A
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2.33 OD %9 F3=7F #2E05. (19 12]
— 8519 CCK &3% #& vlwstdd Controle] -9 o] Ho] At Ty
s ¥ 3l

4 stelBel e AAAEY FFE7E e Aol 1Ak A BF
o 8FA7A Wgglo] #

— Wb 15kl 7FE S FHEE UE
A A= 4FxF, 65%F, 8F o)A ControlBthE =& &3 glo|ut
o] & Wol ZAH AAA| FollA 7HE *H FFE S HEHNS. S
o] W37l 7hg AW B a9 0.48]9 AUA7} FALE x]xuﬂg 7
Fol=, Ak 27191 1FA7HA A A A oA e = MR JFo
AEZFAE W37 dRloy 4590 8Folx &t Alx FA0% 7Md =
S FAE7F #EHAS. (29 13.]

— 8F7e AaEuek A, 47bA] 27 AXA BF 19 ®Huh ST ol
Al Zke]] w}a} ol AEZ7F AA Ao FAste] dgs] FAE AT A

=]

ol W ZAZ QA thFA o}oluazq AA AN ME FAo] B}
AT PR 2AEE SIS (29 13
CCK1gxt CCK3gAt
07 09
06 4 0.8 4
074
0.5 4
0.6 4
044 05 4
0 0
° 03+ © o]
034
024
024
014
019
0.0 - 0.0
contral 01172 0.2482 04796 contral 01172 0.2482 04796
CEREN) LR
a9 7. 10 MeV B3] = o] H % 8. 10 MeV B2y o] H
AdA A7l E FF= (1day) A=A A7l ¥ FF= (3day)



CCK1ZR CoKAZH}

14 ”
22
121 N
18
10
16 1
03 14
a fa
o o 124
°51 10
08
04
06
02 04
02
00 - 00
control 01172 0.2482 04796 control 01172 0.2482 04796
HHA A A1) HUR A 31)
%09, 10 MeV B33 o] ¥ 18] 10. 10 MeV B9 o] & W)
A A7l FFE (1week) A M7 ¥ EFE (4week)
CCK6Z=At CCK8ZA
30 .
25 25
20 20 ]
= a
o 154 G 15 -
10 4 10
05 05 -
00 - 00
contral 0.1172 02482 0.47% control 01172 02482 0.47%
AR AL 21 O A 21

a9 11 10 MeV By 7 o] H] a9 12 10 MeV B ad 7 o] H]
AUA A7)l H FF= (6week) ANHA] A7)l H FF=(8week)




3.0
. Chito PAS coated PLGA (untreated)

Chito PAS coated PLGA (10MeV, 0.12J)
. Chito PAS coated PLGA (10MeV, 0.25J)
Chito PAS coated PLGA (10MeV, 0.48J)

2.5

1day 3day 1week 2week 3week 4dweek 5week 6week 8week
Time
2% 13,10 MeV H#jama o] W A A, & B av] 3 oy xAld A=A A9
AEZ A w2 FF= W= (1day—8week).

— ESt 1dAfe A #EE o] R FAF A, $9 FolHIE A FHE
#s V1o ® 39k 79, 174 454, 6574, 87 SR E Y F
HrE T AE FAREE FHFSIGUT 10MeV ol Hl ouA] Al7]e
e FHE %Y TS #ES Ay wEd, 193 dib] 39k &
HEol A o] & Ml ZAF A9 ContrololA 122% S7H&, 0.12]J914 125%
S7HEo] #AFS. 0.25]9 AU 7t =AM AAA L] Aol MEFTL
EE 134%9 AEFAES B, 0.48]9 oUA7 AR XX A 7
Fl&= 0.25]9 olUuA| 7} 2AME AAA RY W& 131%°] MxES7HEo]
2E 2. [198 14.]

Az thu] 7L FTHEll A cOntrol.OJ 7S 180%% #EEYL

3dzatell HlehA 58%2 F7HAE WEHN S, 0.12]9] oluAI7} ZARE A
2 A AL MEZNEL 197% = Zﬂﬂo& 72%° S7+ES L}EM
™, 3929} Bl WS wol= Controld W 2po]E vrehfA] kst
7ol TR A wWE FbEo]l HEEHUAS. (17 15.]

— 0.2579] AUA7E AR AAAE SH A 199%8] AEF2Eo] #&
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5. 0.4872 o7} FAbE A A A A o] Wo] FAbE A XA F 7+
S MEFAES BAS
1Y%+ thH] 4

F2ke] Z7F&olA Controle 372%% #Z¥ wlH 0.12]2
YA 7} FAE A A AL A= AEZIIES 435%F BEHEYLS.
Control¥} 0.12]J¢] oYX 7} AR A A A Q] Ho+= AEZ/HES 154

o} vluatgls W B2 g0 Aee Flow ﬂ&%}ﬂ%—% (2% 16.]

0.25J9] oA 7} =AE A A A L] Afolle AEST7HES 401%E B2
R B39l 0.48]9 olUA7F 2AME AAA Y Aol 417%= B
ZE A o] W A StolHEE AAA F M S FUHES B
0.2579] oy x|7} ZAHR lewu Aol MEF7HEC] 452k F91A4
7HE Fe =7hgo] #EE S, Controld o] Hl FALE A A A S v]w st

Re Al o] e A 8%1 9ko- Control?] ¢ o] Wl
AA G vl AEZF7HEC] 71 BHA SAEHAS.

1942k v 6572ke] 4% @ SUHES #ES A¥ Control®] A9
410%9 MAEZ7FEo] #EHAA, 0.12J9 0.25]9 ATA 7} =AY A A
Aol ABeolls 545%9 467%2 AXES/VEC] #EESGS. Beadadd
0.48J9] eUx|7} AL A A2 Aol 468%°] MEZT7HE

R, 0.1279 oA 7t AR AAAL Ao 193 tiv] 4529 1)
X Al o] M =2 NEZIHEO] BEEHAS.

npxjul o 2 1=} thu] 852 Ao A=, Control 435% 2] A XS 7HE0]
HAE AT 0.12]9] AdATE ZARE AAA L ASol= 652kt F
540%7F #ZE 5. 0.2572F 0.4879] oUAI7} AR AAA L] A f-ol=
142 oy 6522 H3% ghsh frAbstAl A37dsh 485% 9t 487% <] F7H&
o] HFHAL.[1¥ 18.]

8TE TEo] 1¢AF un] AMEFAENA #ZES A7 3UAeE TUAFA
= AES Bl 0.12]9] oy AZE Ak AA A A9l 473k} 65
b, 8FAFA 7S e MESTREO] BEEHNOH B9 A 0.48]9
I AelA 7HE W oA 0.12]78 AdA 7 AR
AA A vl b =l FTRgo] BEE S
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A rate of increase (%)

700
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(3) %497}

EN

o] Wo] ZALE A & o PLGA stolBgE A A| 9} o] H
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oulTech?Eicm‘ed\‘ by J | SeoulTeh Biomed ] y ] ngtll'lech Biomed. SeoulTech Biomed
3 5 ¥ 2 3 ’ \'n
b o o ] .

' s o “

/ l‘ 'rs L’., % 3 P i

0.248) y || — o | 0.479) m— 5001 | | 0,248) m— | 0479) m— 0

13 31 10 MeV B2 3 o] ¥ ¥ 32 10 MeV By o] W
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7} 0.2573 0.4817F AR AAAel vl =1F E231% Flo] #HHEHS

S [28 34.]

— o]= 4008 FWHEE EA3 A3} Control?] 3¢ k7t ALy} AlEZ
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19 33 10 MeV Hg19 3 o] ¥ 18 34 10 MeV B9 3 o]
ZAF A, ¥ Chitosan—PAS—PLGA ZAF A, ¥ Chitosan—PAS—PLGA
652} (40X H&E assay) 6% ]- (100X H&E assay)
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(1) Mx F24 9 44 F7F (CCK-8)
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7} AR AAA A 0.59 0.41 OD ghol SAH o] 0.17J9 dA7 %=
ARl A A 9F 0.72]8] olUA 7 Z2AbE A AL FHE jhS vnlgk Zpo)
Ao} 7P gk o] 2w oyl 0.17J0] FAME AA A FHT Fh
o] 714 mol MEFAAo] M FLS ISR S. (19 45]
3] 0.17] A AZE AR AAAL AS 0.76 OD #o®E FFE7}
S7Fekla 0.46J, 0.72] NG A7F A AAA L] A9 0.629 0.58 OD
#OoZ FAHYoH, 1728 FFEE wEs A 0.17] AUA7F A
AAA ] 75 0.99 OD o= #A =30l 0.46] A7 AR A A]
Al A% 0.94 OD gk, 0.72] |G A7F A A A 4-¢ 0.75 OD %t
o] F=o] 3UAbelA ofzke] Aozl Mol 0.17] UA] FAH ?Mﬂl
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= EAENE. 2" 45.]
252k FRE s 24 Ay 178 §ARA 0.17] oy A 7F 2AbE
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0.46J7} 0.72] oA 7} ZAME A& A= 1.0 ODgF 0.8 OD #ol 359
.29 45.]
19 AHE 2527141 9] &35 9= 0.17]J9 oluXx 7} ZAFE 2] #] A of| A
7B Eom, 0.72]9 oydA AR AXAL] FHE grol M WA 4
Ho] zAE o] WO oA M7]7} AASFE PLGA FilmelA el 4%
ghol ZolAl&= AEE glstalS. (19 45.]
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19xF di¥] PLGA Filme S35 #8 S7H&S 257 243 49, 1494
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FAZ FAENOH 0.46]°] AAAANAN 7 W 123%, 0.7272] A
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FAHE SHES A7) AGFEE BE AXA A FrlE o 143
v 153218 S35 F7He BEAAde] wEd 0.17]9 AA AN Mg =
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0.46J¢] AAA = 206%, 0.72]72 AAAANA 7H 2 203% = A ¥ o
1_?2}3} Q] 3l ﬁsbﬁo] erzlg]oq 0_
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