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YT ol FHO2 Agseln et
2UREL AL ARY 3 FRAE
Z31 JUAE BAHLE A48T YA
IR YAZ ATLE 4 sloo] 58 A
of F3J A<kl zl(Bone morphogenetic protein,
BMP)E 3l o] elo] 93 x3 (A
el ZUHER FHINRA AFZ2F A4
P FRAEAZAM AR okt 22 o
o FAEAZAM v FFA AZA dA 2
2 z}8-2(Hard tissue replacement, HTR)® ¢l
3]4 §(hydroxyapatite)” E2]Z4lAb A2t
B So] gt} o] & FUAlol wlEA YA
o] A9 ¢lon o7 W Xz Lo3lth 1
i} o] 52 gl =IAII oA F AF
78] $AHEY ZAANA FdHE M XY
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o8 850 4T AAEH, FAGED,
ZH2HE £AAZ 24P 9le] 9, %3
Fofoll A 83 A27} & 4 3loh Chitosan
£ Jeukemia cells] AMRHA T LA FFVo g A
P94 E¥S 2- 4B HAZNE F44
o F1heSh FAEHAYNA chitosans el
o vhelElz 9 B PAEFA e
WEold Welis BHse) 9 EAHe
immunomodulator2A] £ & ¢iepd W o) =
macrophage®} natural killer cell®] AbM]) E2}-8-
< F73}7] dfelck AANEZA chitsoan
< S E B3sdEA 2 239 A
AL AN FHLZA QFIFE D2 A
AHeE JAAH AEr i 239 §
Hzxde] felstnz AAEFPA TP A
AFAIAE AR ol &Hch kA FofelA
chitosans §&A|o14 2AYEFHF 5 713
I glemz o4 AAd HLd £ Qe
AHE 7ML A RFEA 2 Aol 9l
My AFAd M2 ofF, &, F4 ¥ ¥
317 A Al 2 741914H], N - acetylhexosamine,
polypeptide growth factor, O - carboxymethyl
chitin, low molecular weight chitosang-o] X|=
Aw) MEell wgt 33 FA Y A EE3|
37t e Aoz RaFd” AFdd
A 2 XzF Al A chitosan®] 2§
-2 chitosan} 2] N —acetyl glucosamine *%t7]o]
7]1Q)% ¥l FZAHOZ glucosaminoglycan
I $-A18 M EJ fibroblast growth factor$}
ZE QAU e A3l osteoblaste} -2
ksl Ful g 7| M Eol 3 mitogenic
acitivity & §-o43kc}. oA oj2f3t &Alel gl
chitssan& A A3 7|2 A3l o] 4
Y

.
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g 2 YH 1 ESE
598 Aoz g5

B3, oleiat Algel Aol kB ol g3l
W ZAAA gle] 1 Lgel HE A
Aoz A& olele AL oln) B
Aol AT, & FARAS 3 e
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A Hasl qlq v 2H 2ol EA A9AF
A 5o FEI DL PG $AE PFET
<49 5% A8 e AN AzF9

TE ol FAE XfHo] RIHGh
=31 Aled sAME %E vl FFd 3
flurbiprofen ¥4 A] FZA&o] FoH o2 XF4
o] RuHPG* ™ zef} AR o)
FAEAFol 3 GE] FEE AYIHA
dorer Fy& ddHIE = #x A4
5 g3=e] A ok =3 HI7R o|#dt
A= ATR FASEE FHEYA 27
Fed GESAe] wEn =3 HAAHe §
249 AYEE Q4. gty F4 ZAWRY
EHAQ %F $EVIHe SFHEd 2 o
FollME FolAHAER AH-E oA chitosan
matrixe] flurbiprofend 23} o] S=H¥
flurbiprofenc] oW ¥ WA o2 $E5 e 2y
< B3R =3 deizt 2S5 BRE
e =% #A3s}e] chitosan matrix®] F323)
APz ezMe 7S 33t 3

At
I. dExE o LY
1. 88 #FSHE chitosan bead?] H|=

Chitosan(Junsei chemical, Tokyo, Japan)&
=<l 2o flurbiprofen( e S2FF, & ,35)
£ chitosanF gkl of3td 10%, 20%7F H=F
3le] 7kst wukste] FE - chitosang-f
< AzFA %Eo| $§#9 chitosand S ¢}
3717 % 33  droplet extruser
nozzle(Dwyer Co., US.A.)E o] £3}d sodium
tripolyphosphate( ¢] 3} TPP, Showa chemicals,
Tokyo, Japan)&-Hd| H3}31%c} o] &8 24
b o ubsle] Moz AR, ARAH
on AFslelA 24417 AZ3A Axd
chitosan bead?] el A x}FA}3 v A
(JSM35F, JEOL Co., Tokyo, Japan) 2.2 3w



< #EEAH
2 oEo EEAH

A 2% beadZHE] flurbiprofen?) w}&2x L
18 chitosan beadZ 200 mesh®] X2 Eg
#Ql basketel] ek ol & 01 M <lAtst3o
(pH 7.4)¢] ¥-& % shaking water bath
(Dongyang Science Co., Buchon, Korea)e] 4]
37°C 1orpmE FAAZS dAAZ Aoz
whole media exchange®] .2 4}l S 33 A
UVEREH 2 UnmillH FF=E 243
o £2% GFEFS AAEIG

3 MEfAME oXe &3

Aol A2 A Eujcks A A&
9 TAAZE A% 4L B2 A
4 2779 AL2AE A4 AN
o F2(Gracey, Hu—Friedy Co. Chicago, II,
USA)E o] &3l XM 9 g 55 A A3}
I AR o8 3 Aodisich FAnt
HE A3z A7 WAbE "AE 7]
gobs A4 A2ZAE AFAH AHA
ZA#H & 100U/ml penicillin(Gibco Laboratories,
Grand Island, NY, U.S.A.)3} 100ug/ml
streptomycin{Gibco)e] A 7} =
MEM(Gibco) A Ao AFAF. A HE
A22AE Hlmm’E AAH3 o Bmm Al
FulFAd A TEA EAAIA 100U/ml
penicillin® 100ug/ml streptomycin ¥ 10% FBS
7} 47" a-MEM$E o] &3l M Eufjokd
Ao 39 7HHo= wickd S Wb
FaA A vl RS A FEE 5%,
LEE ICE FASEAM B%E T8} 5%
9] CO:E FHF3d-

Aupekst 2o £E 025% trypsin
EDTA(Gibco)- 822 223t & YArg s}
o WYAezRE ALREAS VST EF

a —
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YTFAHAZ welld 1Xx105708] A EL7) 5
Asted HEe F elFaiadoh. 244 F wpok
NE WL 4847 F wjtA L AAY F
Hank’s balanced salt solution(Gibco) 22 |3
3} v}, Chitosan bead: FEL g2 9L A
3} 10%, 20%2. flurbiprofeng §H-3 AL A
58 F 7 wellell Y3 vk & 20047} HA)
et o] 55 24412t wioFata AJe)Al gl
£33} methylthiazol -2 - YL -2, 5-diphenyl
tetrazolium bromide(MTT)(Sigma) & 5044 X
7beted o}, plate® I ETE X ELISA
reader(THERMO max, Molecular devices,
Bohannon, CA, USA.)Z 570nmel| 4 FJcE
23 A2 AR SeldlA g
e~ MEMAFY weld AHEHAT 2E A8
A3 d 27 A3 WEE2 A Ao

4. IL-18 ikofH AH

4-1. A E Fajufet

AAASe] g 273 AHdozie
heparing 3$TAZ Al&-3}d 60— 120mle)
AN L A AT AAPA S
Histopaque — 1077(SigmaA}, v]3)E o438 2
=2} 9439 (Fishers} Koren)& o] 43l g
AEE 9349, ¥e8d ddqx:
phosphate buffer solution(PBS) 2.2 2-33] A
3} 10% fetal bovine solution(FBS),
100U/ml penicillin®} 100ug/ml streptomycin©]
345 RPMI 1640 wjR)(GibcoAl, w]F)o2
B%E7), 5% CO, 10%5E 213} oA 7
Hoz wopahaich

4-2. oYM oM chitosanC2FE 8

&8 =0 L1848 Mol njX = Y

s HAGANEES 24 well plateol] 106
cell/well2 HF331 H7NEL 718HA] &
RPMI 1640MiA| & Y= F°2 31 E.coli
LPS(25ug/ml) ¢} prednisolone(10nM/ml)&



=1

743t well @, LPS(25ug/ml)8} 7+ =9
chitosan A A 25€ ¥}3% flurbiprofent &Y
(10m) & A7He wele AFEOE Bl 464
A5t RRALART, FE 3 AT
& Ro}l 400xg2 2 1087 AAAFZ A3
L "ol 2HAZA -80°CAHYE FH 23
atgich. AAel IL-189 42 thymocyte
stimulation assay® &A% A 4-65%
C3H/HeJ miceS 3] A|A thymusE T3
2 A Z3)le PBSE AjA 3 ¥ RPMI 1640 vl
A7} =7 petridishel]l ¥3Y A%% ground
glass slideZ 71 A ¥y FHc. cell
suspensionS 1087F 100%Xg2 LAAIZ] F cell
L »o} AAMF wjAZ 107 cell/mlE cell
suspensiong WS 96 well plateo] 106
cell/well(100ml) 8 23314 ct. 259 7 wel
o 4 298 sampled 77 H7hstod 724
7+ Bt FgAez wisideh wekE viA|
ot 18412+ el 05¢Ci[3H] - thymidineS 7
wellell H7lste] WAl F A EE cell
harvester(SkotronAl, v]=) & AR&-3le] 2&
filter discE ZAZA)AA cocktail solutionol] £
8)A]7] 2 liquid scintilation counter(BeckmanAl},
ooz PApsE SA s

5. K| 2MFOolM|Zof|A chitosanH| M| 25
E| Y& fluriprofeno]| 2|8t PGE: M4
ol ojxlc g&

53 WA 73] ANeiFd A FolHEE
24 well plates] @ — MEMw) # o A
105cell/well(Iml) 2 238 ¥ rhIL-18
(GenzymeA}, P|3) Ing/ml& #7}3le] PGE:
AR FEGEH, ofFH HAMHAIE 7H3A
oL welld HZRFLE 33 rhiL-18
(lng/ml) 5 37}8 wellzl, rhIL —18(1ng/ml)
3} chitosanA| A 2HE £&" 4 FE9
flurbiprofend} 24 (10m )2 713 welig S A
Qeos s BAT 5¢ FFASD WY
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si9ich Wik F 7 welle] RS 3kl )
W ¢ PGE:Z PGE: enzyme immunoassay
system(AmershamA}, ¢33)& o| 43}« ELISA
reader2 450nmel| A ®] 4 A 3t

6. MAA &3l §2(Collagenase) Lt H|
Y &4

6-1. crude enzyme2| =

Crude enzyme> Onof| W& <zt W3
3ty F23do

Iml%} hemin 53} menadione 05uwge] A7}
% Trypticase soy broth(BBL)el| 347t 37°CY
714 w}7](10% COz Hz and 80% Nz)oll A
P. gingivalis (W50) & wif3}it o] AEES
12000xgo| A 208-5<t 9AE=E & AAH
I O AEAE AAANA HAFFETL 80%H
2 g FAELS 12, 000xgolA 20833t
YA L5 2mM CaCE: EFSHE Tris-
HCI buffer(pH7.5) 50mM 30mlel] £8)jA]ZIc}
o] H-folg 22 buffero] A3 FAAI7IH
EME crude enzymed 022¢m filterol] E#HA|
A B ATl AR

6-2. chitosan®| M| 25E{2| flurbiprofentll Y

o mAAFsHEA Aol HE BN

YA EHEL JA5H L Nagais™ 9
Collagenokit CLN —100(Collagen Technological
Co) & AHg-3le] AA 3

£ EZ$EL 50mM Tris- HCI
buffer(pH 7.5) 0.1ml2} brown tubeol]l X 0.05%
fluoresceninisothiocyanate( FITC) — conjugated
collagen type 122 FAJ% substrate solution
02mlE o] Fojx gltt. EA k&2 crude
enzyme 0.2mlE 77 #A7}sted Al
blankAlF ¥ EF A 5mM CaCkE
343 50mM Tris—HCI buffer(pH 7.5)%
crude enzyme4l AHE-3lHet. A EaAL 8t
chitosan#| &) 2H-E]9] FE WEHL 3°C

T

|



oA 120% F< eNgssich A HE A
T2 2 tetracyclined AMg-3H3le}. o] uhg-&
50% ethanolel] 80mM o — phenanthroline 1045
A7kl FAAAS o] EFES ITCAAA
6027 o Wkl BF FEE 80°ColA
1087} 719314} 70% ethanol 05mM-E& 3
7h F 7 ERESE EEST UA ME
3,000rpme| A 1087 A E 3 FH7E
9] 3334 T (Fluorescence Intensity:FI)=
520nm(Em)/4%nm(Ex)¢l| 4] spectrophotometer
2 ZA3}9 ) collagenase activity(U/ml)= o
=2 FAel wet AAsiae

FI enzyme - FI blank 1 1
_— X 100(44;) X X
FI standard - FI blank 120(min)  0.2(ml)

T

A FAAN UL $(min)F 1w IUYA
& a3t AS ekt

7. XA2HROIMEL ST m
#dsH

A 224 ot & 24 well plate(Corning
Ah mlF) el welld 1x106708] A EE HFSH

2 10% FBS7} 715 a— MEM|A 347
wFgt F wigd S AAsT PBSE A3 3]
ot 2 F 50ug/ml ascorbic acid®} 50ug/ml
B — aminopropionitrile] #f% ¢-MEMSZ
238} o}-& 2xCi[3H] —proline®} chitosan ] A
ZXE]9 flurbiprofen %9, 43 f= A
2+l ZHPDGF -BB), &# 3 ARz
(IGF)E 713 widdeg AEE ujFsld
o} 24| 3te] A3 F AN E FEYATG »
YA oke Peterkofsky2} Diegelmann(1971) 4t
o2 Z2Xzlgch &, 7 welld] 250mi2] 5 X
collagenase buffer(0.25M Tris, 0.025M CaCl:%}
0.012M N —ethylmaleimide&-f, pH 74)& A7}
3 gl ¥ 02T 2SI =
AELE FHAZ F AEZFAHY Imlo
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5mg/ml BSA 200ml 2} 50% trichloroacetic
acid/omM proline 300ml S A7}3t F » &3
3led 0°Coll A 587t WA 8 ofF- 1000xgell A 5
T dR3q AEFYE HEYZD 5%
TCA/mM proline2 & 33 AMH3lgc AAE
0.2N NaOHod| £#A7 ¥ 1M N-2-
Hydroxyethyl piperazine — N —2 — ethanesulfonic
acid¢+% <l (Sigma, US.A, ©]3} HEPES$t3-,
pH 7.2)& #H7lstd F3A2 F 5 X
collagenase} F & 100ml & H 7} 3} % o}.
Microfuge tubeel] 2} &5 ko2 i}iye]
s ¥ mUA YALE A AR
microcentrifuge tubeoll 15U collagenase?} %
%l collagenase buferE 15m 3 3}e] 37°Cel| A
07 wiFst o5 collagenase¥A = A 2|
A1717] 8 0°C2 JZHA) 7122 7} tubedl] 50%
TCA/25% tannic acidE AH7}8}e] 4°CollA 30
7 A 293 $4FE EAs
M= collagenase’} ¥ % microcentrifuge
tubeE 1000xgell A 5E7F YAF 33N 5%
TCA/ImM proline 2 M X3 HHHL
counting vialel e} 10ml scintilation coctail-S
Yo] liquid scintillation counter(Packard,
USA)Z 587 Wiles 2A 85 3 9y
AFE A7) A8 collagenase”} §E
| o2 microcentrifuge tubeZ 100xgel| A 5%
7F 93 F AF29L w81 5% TCA/l mM
proline® 2 M3 F AAMEE 02N NaOHE
MEE £3HAA counting viale] F7} 4719
oz whAbedd EA3%

8. =3 d34¥

AF 200-250gme] " A](Spraque — Dawley
rat) 249 & A2 AEE g A
£ JdHZ=E w3 F & 4T 05%
chlorhexidine2. & A Z3l 2 3323
chitosan beadE U F3lod vj4lsj 23
stk w2 F 0, 1, 2, 45 FES A

s=E =



712 AES FHZAA A AANHA
o}. formaline] A3 F Haematoxilin ~
eosin(HE) €2 N3 #& Ho|F
(Olympus BH -2, Olympus Co., Tokyo,
Japan) 2.2 ZATH 24 Y FFYEE
Aajsich

i

I. A3dx
1. Chitosan bead®| A= 9 2FANH

Al 7% chitosan bead®?] SEMAZAHeYZE L
3 1o vebfgdch Beadd] 271 HFHoz
2oy TG o FHe WY F2F e
Wil 2L F5e AFHAG 29 2= o

h B

£ =L 10%, 0% g2)dte] chitosan
bead & A 23 F L£2A43L Y3 Aol

a3 1. BX%E Chitosan bead2] SEMEHELZ BH % 100)

60

Fraction released(%)

— m— 10% flurbiprofen

10 — o — 20% flurbiprofen
| 1 | 1 | 1
0 1 2 3 4 5 6 7

17 2. Chitosan M| 2 5E 2| flubiprofens] WA HA
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E 1. 10% % 20% flurbiprofen®{ chitosan®|H|2} X2 M ROIMZ AT &aHN=4)

Sample Cellular activity(%) % Increase
a-MEM 100.00 = 4.7 ~
10% flurbiprofen 10710 = 4.1 7.1
20% flurbiprofen 9372 + 52 -6.28
PDGF BB(100ng/ml) 11152 + 32 11.52
IGF(20mg/ml) 10691 = 58 6.91

significant at p € 0.05

E 2. 10% U 20% flurbiprofen®} i chitosan

HHQ - 18R B2 (N=4)

Sample *H - thymidine % Inhibition
incorporation(cpm)
control 3135 = 68 -
LPS 1229.50 + 233 0
LPS + Prednislone 507.20 £ 115 58.75
LPS + 10% Flurbiprofen 48420 + 7.3 60.62
LPS + 20% Flurbiprofen 407.50 + 146 66.86

significant at p  0.05

10%, 20%32. flurbiprofen® &3t chitosan
bead25-¢ 144 72t 5, £3%2 &S W
27 F A3 A&H oz WEde T4H
A 3B % 0% F&E FESA:

2 MEZMT ojXs &1

AEGA T H3 -2 a-MEMoA 9
B EE 10022 3] 77} chitosan bead 24
Ble] 4299 EFHE HNEEZ Jehisld
(X D).

ol EAL HA 41 «-MEM=HS] &3
2 2722 3o SAHAY 10% flurbiprofen
#-§ chitosanA 4| 2] wrEde] MEZHEE
107118 Jeg 3L, 20%2 FiAle BR2E
Vel el PDGF, IGFE= 747 11152, 10691
o) MEFHNEE Hgow o= 747 1152
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691%2) MEZA FAEAE B3l Ho|th £
Ao A 10%2 flulrbiprofeng 33+
chtosanA| A 2 5] 9] £-Z Mo} growth factors}
v 58 AIFATE RGO 0% &S
Freko) Z7lslEA NEHAY T/ A3EHE
AL #FFE 4 Sl

3. IL-18 MikefH AdH

Gy oA Relsle] wjofst DA Zo|
o3 IL-18 AAe= AMHEE 2+ Aof 25
Eo] f98 JAEA} Qe ALE YW
tHE 2). 2722 AH$-3 RPMI 1640v1 %]
o Ae) DM E7} AAE IL-18% 31.35cpm
o8 Z2AHYT, Bug/mle] LPSE #H7late
ATE F98 W 12295 cpm 22 FAHFHAUR
LPSo] 10nM/ml prednisolones A7}t 7%



E 3.10% N 20% furbiprofen®} 7 chitosan RIF|2] PGELAYAHRHEHS TH(N=4)

Sample PGE:(pg) % Inhibition
control 240 + 2.6 -
rhiL - 18 61.0 + 0.9 0
rhiL - 18+10% Flu.rbiprofgn 7.4 + 1.6 87.87
thIL - 18+20% Flurbiprofen 7.2 + 2.1 88.2

significant at p { 0.05

E 4.10% Sl 20% furbiprofen®h-§ chitosan R|MIS| PGEAYALREHE THN=4)

Sample Activity(mU/ml) Inhibition(%)
control 2322 + 268 -
10% Flurbiprofen 1406 + 215 40
20% Flurbiprofen 1308 £ 17.3 44
Tetracycline — HC1 1323 £ 275 43

significant at p < 0.05

H 5. 10% U 20% furbiprofen®} # chitosan MiA|2| X2HFoldz2l St e A BHF Byl olNE

S 3H(N=1)
Sample Collagen(cpm/well) % Increase Total % Increase
protein(cpm/well)
a MEM 1091.50+£23.5 0 7932.25 145.3 0
10% Flurbiprofen 1201.50£45.2 101 8887.50 68.5 121
20% Flurbiprofen 1233.50+58.6 13.0 806550 111.8 17
PDGF BB(100ng/ml) 1136.75£37.3 42 8874.25 176.5 119
IGF(20ng/ml) 1104.50+10.8 1.2 8376.75 89.6 56

significant at p < 0.05

IL-18¢) & S072pm®2 24 e} IL-18
o] A4 JAEHNE B, LPSE 10 ¥ 20%
flurbiprofen¥t - chitosan A A 23€] Hl&d &
A7 S A$: 727 4842 2 4075cpm &
24 =] $23 IL-182 A AA &7}
AE Ao e

4. X 2M KoM ZollA chitosank|H| 2 &
E| W& E fluiprofenol] 2|#t PGE: MM
of ojxe g9

Ao fotu 2o PGEAAR AAEH}E:
PGE: enzyme immunoassay system-3 A}-8-3}¢]
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agsigch & 3904 b vkl el W
A AL PR T IL-189 alTe] g+
el A 24pge] PGE:E A4 3™ rhIL-18
lug/mlo] H71E4& 9 6lpge] PGE:E A4
3}A)al, 10%, 20% flurbiprofen®-f chitosanA|
A2HE 9 wEdo] HHAE o 27 74
2 729) PGEAE A4 IL-187} A&
Aol EE AT PGEE AA T
chitosanA| A Yol FF-5 oFEo] A EH7}
Aes veligde.

5. WA F3l| §2(Collagenase) M 4HH|
=4 &3

P. gingivalis crude enzymeS ©] &3l Y
A FHEAE 34931929 crude enzyme?)
FYA B3 Al 3t chitosanA) Al 2 F-H
9] flurbiprofent}2% 2 tetracycline®] A&
#2 APEA] g dEIY JAFEZY
v Zate] HEEZ FAFHHE 4).

B IS AHE3 dE2FNAE 23229
BT E Holxd H# 10uw/mle FXE9|
tetracyclinedl| A= 13232) A T2 43%2 ¢
AEHE el chitosanA] A 2 F-E{9
flurbiprofen®} & & 10%, 20%%-5A1 A%
1406 9 13088 BAEE Heoj ZH7} 40, 44%2)
AR EHRE Rk Al 23 F tetracyclineo)
A 2 A EHE B chitosanA] Al o]
5% flubiprofen™ Ad3F AANEHRE e}
Wil 9l

6. X2MFoMze SchIN wHA
sy

T4 A5 $99R YIS
59} 2k WA el a- MEMTlH ) 23 &
49 2 S RS 10002 % 9
&2 vepd A5 293 P4 YoM o
279 a- MEM®ZH] 1091509 B]3) 100ng/ml
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=59 PDGF% 20ng/ml® IGF¥ 1136.75,
1104524 4.1%, 1.2%°] 718 Xt}
Chitosan A A 2569 flurbiprofen?] u}Z¢) -2
10%, 20% ¥+3 725 12015 2 123302X
7+ 101 9 13%9 #7712 Ho PDGFY
IGFES -3t A8 veplido A
A=Y= a-MEMIS 9L dR2F
v PDGFE: 887425%. 11.9%, IGF:= 8376.75
2 56%9 271E Egoevy 10%, 20%
flurbiprofendl-f- chitosan | 23| 2] wu}Z-H
L 88875, 806552 A Z+Zt 12% U 17%e &
7E R o]F 10% flurbiprofendt-f
chitosan#| 4| 2 €19 W&d-> PDGF$} fAt
g F7ENE Eid.

7. =5 uISAH

a9 3ol A8 F]33A] e chitosanA| A
Asl 2 7|7 HE 2AuE #As
Azolct. 1FA = FFHMEY Ao aF
B39} T fibrotic encapsulation?] FAIE 2
24 Ush) A% 2R 934
o] AFE HejA dgroen FHe HE:
71 |2 A fibroblastd] ¥ Bt =3
fibrotic encapsulation®] ¢fAbe] IFFEld}gl o
o) A17)RE bead MRS FA7F A
S #AF 5 UG 4FANE A EE 94
3] fibroblast®] %AtS Hom head?] ¥
uh-g-o] ol F8lo] A=

=2

V. &8 o 1¢t
Polycationic polysaccharide¢] chitsoan 2
eq4zRg 9 oA Aol en
intermolecular #-& intramolecular linkageE 3
qog. & dFdde Folecz Ad
chitosan®} tripolyphosphate(TPP)&] &o]-&3}
ionic interactiond ©]-£3}ed chitosan beadZ |
Z3}9 o

o]



AZH bead®) EHE XY FEF e
Wl 2L F3o| ARHGNEY o= AL
A apAgeel Eo] EddA Fiske #
Ao FAY Aoz AEHA FEL
chitosan g el L8]] e Ae] ol
I A Qe AelmE Lyl FEd
A ggez 4% x2d AL B 5 9
oo} =3k chitosan bead YA F7)E= F7)
¢} $4 2 pumping ¢Ho2 2HY F U
Flurbiprofens} 72 &ol&4 FE& 4313l
Az W FAYLE Foloz 3HE
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Fig. 3a. Chitosan A|A4|2] WA ¥]spuf4) 1 FF 23] &7 A (X100 )
B : bead
C : connective tissue

Fig. 3b. Chitosan A A2 WA w)apehy 1 FF 23 22 A7 (x400)
F : fibroblast
M : macrophage
B : bead

Fig. 3c. Chitosan A|A¢) WA 3)spal4] 2 FF 24 272 23 (X100 )
F : fibroblast
B : bead

Fig. 3d. Chitosan #A|#] WA )aiel4] 2 55 23 A7 A} (X400 )
F : fibroblast
B : bead

Fig. 3e. Chitosan A9 WA =|slel4] 4 FF 24 274 A3 (X100 )
R : resorption area
B : bead

Fig. 3f. Chitosan A A|2] WA z)sjula] 4 FF 24 &7 27 (x400)
B : bead
C : connective tissue
F : fibroblast
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— Abstract —

Biological Effects Of Flurbiprofen Loaded Chitosan To
Gingival Fibroblast

Chong — Pyoung Chung*, Yoon —Jeong Park**, Seung —Jin Lee**
In — Cheol Rhyu* and Sang — Mook Choi*

*Dept. of Periodontology, College of Dentistry, Seoul National University
**Dept. of Industrial Pharmacy, College of Pharmacy, Ewha Womans University

The main goal of periodontal regeneration is to be achieved by epithelial exclusion,
periodontal ligament cell activation or alveolar bone regeneration. The purpose of this study
was to investigate on the physico —chemical and biological characteristics of biodegradable
chitosan beads.

Chitosan beads were fabricated by ionic gelation with sodium tripolyphosphate and they
had the size in 300um diameter. As therapeutic agent, flurbiprofen was incorporated into the
beads by 10, 20% loading contents. The release of drugs from the chitosan beads was
measured in vitro. Also, biological activity tests of flurbiprofen loaded chitosan beads including
cytotoxicity test, ihhibition of IL —18 production, suppression to PGE: production, collagenase
inhibition test, the ability of total protein synthesis, and tissue response were evaluated.

The amount of flurbiprofen released from chitosan was 33 —50% during 7 days. Minimal
cytotoxicity was observed in chitosan beads. Flurbiprofen released from chitosan beads
significantly suppressed the IL-18 production of monocyte, PGE: production and markedly
inhibited collagenase activity. Meanwhile, flurbiprofen released from this system showed
increased ability for protein synthesis. Throughout 4 —week implantation period, no significant
inflammatory cell infiltrated around chitosan bead and also fibroblast like cell types at the
beads — tissue interface were revealed with gradual degradation of implanted chitosan beads.

From these results, it was suggested that flurbiprofen loaded chitosan beads can be
effectively useful for biocompatible local delivery system in periodontal regeneration.

Key words : Periodontal regeneration, Chitosan, Flurbiprofen, Local drug delivery system
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