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A ANZ TEFNE S 2 ey
T A2d3E MFH3E BHHe FEo)
7 AFG WRol mH A RakAY, aHs}
A& Aol £33 1:1—240] AT,

U —‘?—x-]] 55171 fl3te] gAlA
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A AFgol Zﬁﬁ Foste o maxst o
A7) 7+ %-0} A&EHog §A2 F e 2

2SR Fof e B3 Be Axs} ofF
& skth |23 controlled drug delivery
systemg o] 88 AL HE& oo B

T FE3 fEFLEE AT 951—’, tE
o AA7F S HM, oFFo] HaR E%
571 43 AFG Wl & fAH8, 22

NHEG FRFEI A& xq/qx_-;_gi
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o).

19799 Goodson 598 tetracyclineS )&
cellulose acetate hollow fiberE X]-& T+ ’g}

Ashel Ao 2E Y AuFA] AHL
IR, 1982 Addy®? S& chlorhemdlne,
metronidazole, tetracycline& z}zb acrylic strip
o HA7A FEo] fElde 2FL &9
acrylic stripe] drug deliverye] &3 By
=

19833 Goodsons" & o8] 7}A] biocompatible



polymerdl] tetracyclined E3A1H A& A
# ethylene vinyl acetate’} f&%H& H 23}
Aok =g 1985dde YHATFE F3
tetracycline2 ethylene vinyl acetateo] X&A]
A AFgo T4 FA3 A HAAHE
A& ARt Algsy FA7r 458E
HIAZHTP,

Minabe%8 % 1.2 tetracycline-immobilized
collagen fim A4z NHAAESL BPSF 4
I3 Mg iy dAdFA Mol ¢
3HA YEtseS RS

Tonettig!2-(1990) ethylene vinyl acetate-
tetracycline fiber®l W& stz A2&#0Z +
A3 Y, Kimura $!122(1991)
ofloxacing 33 ZAA HEAAA PT-01
S dAFoz Hgato 2dd AaExRA
of A& A ML BAgy 3T

Solid non-resorbable drug delivery deviceQl
AL, €47 A9 F 4R T A
Foof 3t ARG U3, F4F AFo]
ob71E 7= &H R FFolA mA YeE F
o] FAHo] ATH,

ol FAHE /N3] YA Algo]
folatr AFF Wl B FAHY, FEo]
minimal inhibitory concentration o] 2 Z
WE5 3y, XFZ2A 23 glo] ¢ AL
] HAY glolAE drug delivery device?]
ko] At

19923 Okuda®!% polyglicolide-lactide
biodegradable polymere] minocyclineS ¥
AA AdAATE At UL R
ol oz oFv ALHHE HIJAXL
Minabe 192 collagen$ resorbable carrierZ,

=
x5

Larsen 15 2oxidized cellulose®}t collagen
=0

wound dressing, fibrin sealant 5& 49 g}«
oxidized cellulose’t 9 ©]d FEFE oL
2 doxycyline® W&%S Easqnh 19959
Maze S13& polyglicolide-lactide polymer®l

25% tetracycline2 @38t 233 Ayt
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FAA T = Aol
olz} 3ttt

T & carrier2 A W%
calcium sulfatee Qe AEE AP YA dd
o A local drug delivery system2 2 o] £ X o]
Skthe 17, 18)  Calcum sulfate &= ®|2 & 713
o] Ag3aim, et or A AMrolu, 4

F34ol 43, 23 Wgol $55%, F4H

FEAHE

5 A
554

A

WA F0 52 % 1Y del 240l 9
SIE=t

Mousset 518 (1995) 2 calcium sulfateol] of 2|
T FAAE H7Estd AlHE TE F9
7t GAA e GFAE in vitroZ ¥H7t3td
sodium fusidate®} aminoglycoside®| carrer®
A EHAYE BIFHTY

AFEH AN E caldum sulfates XF
27 e A F5AH ALY AEE ALE
Holx gon FAFHOZ tetracycline
powdertt &% €35 AxZTIH T3
ALg-3te] ghTho2) Tetracycline Al A &
&, collagenase A& AI2EIAE, 2
594 2 FFA Lol Ux, EF Ao}
o substantivity (24 )71 Qo] A&FHo =
X0}l A tetracyclineo] &2l ¥ o] plaque ¥4
< ¢ Ak FHo] U,

o] 23t Aol A calcium sulfate®} tetracycline
< E¥eto tetracyclined] AEHHI L&
71N 4= Jo calcum sulfates YA 717
F F5H vl EFF4 drug delivery system®]
@4d-g 2estele Il En

oo B dF M= calcium sulfate}
modified calcium sulfate paste, tetracycline
o] &3l
¢4y
FA =]

S o}
= =

=

loaded - ethylene vinyl acetate &
H7HA AARANT
tetracyclne & E%x 2 FEFE0]
A7}, calcium sulfate®] S<717F

R

tetracycline

3

T

p

=
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1. AR E

2 Ao e EFAZE modified calcium
sulfate paste( 74 AE : calcium sulfate 51%,
zinc oxide 30%, poly-vinyl acetate 13%, poly-
t-butylacrylate 5%, butyl acetate 1%) %t
medical grade calcium sulfate’, ethylene vinyl
acetate fiber”, tetracycline2 A AQYZZ A&
shelch,

2. A7y

(1) TetracyclineZ}t calcium sulfate2| ZgH|&
PERS)

Calcium sulfate(CS) 1000mgoll tetracycline
(TC)& zHz+ 1, 5, 10, 20, 40, 60, 80, 100mg<
E#std A lmm, A7 10 mme] AHE
5704 A 2Ha ).

25mle] FHFl HY AHE g WY
H2ge TCY =& F43Y, FEFE7}
74 o4 #AHE CS 1000mg# TC 100mg
o] T &S YA ol &= Ak

(2) Mg MY

A% 172 modified calcium sulfate paste
1000mgell tetracycline(TC) 100mgS & &3}
o T4 lmm, 37 10mme] A|HE 759
147 S A3t A A

AY 24 calcium sulfate 1000mgo) TC
100mgg &3S FA lmm, A7 10mme
AHE BHEO] 197 SRS AL, 4383

#& calcium sulfate 1000mgo TC 100mg<
Tl 72e A7) AEE THEol 27
Aol FFFol ¥k 48 42 TC/h &
49 ethylene vinyl acetate fiberE& 7 o]

335cm 7t H= & gt AT

(3)

TEkel TCEY9
density, 0.D.) &8

1,2 3 4,5 6,7 8 9 10, 20, 30, 40, 50, 60,
70, 80, 90ug/mle] TCH A& W E o
spectrophotometer 276nmolA] F3=E 24
& T TCEES §357He AAE ¥l
o}

E &= (optical

(4) 2t M8 B8 &3

2t Age we 5e ABE AT,
7zl AN|S 25mle] SR B3 A
o Wi 37%9 shaking water bathol
shaking 3¢t}

A 1A7F Fo AY 1Y Fo) Ag A
2mle] 892 pipetting 3} spectrophotometer
276nmol A &3 =& SA s

2% Agdo| Bmld ZF5E WY Az
YolFHA 19 AR FAEE A3
o} =A% FHFEE tetracyclne FEZ St
sttt

5]
-3

o
=

(5) BHIEN BN

7+ AT 7he] A|IZHE {2lE tetracycline
¢ =9 HxZE 93 Kruskal Wallis testS
Al3)3lr tEul A+ Tukey's studentized
range test& Al Y3t

m oA dx

1. Tetracycline(TC) E&EZT 9 EFEAT

*Calcium sulfate, Edgemark Co, US.A
**Actisite, ALZA Co., Palo Alto, CA
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(0.D)

1,2 3 4,5 6 7 8 9,0, 20, 30, 40, 50, 60,
70, 80, 0wg/ml FE9] tetracyclne &8-S T
Eo}, spectrophotometer 276nmojA FFEE
245l g e AHE EUTHE L
gy

d}
r=

i

224 AdHEZY AMZH
tetracycline®] ST

&

() Adgz

modified calcium sulfate(CS) paste 1000mg
of TC 100 mg2 s o2 43 19 ¥
o 3 =& Jepdin H4¥ 557 fF8F
% (4ug/ml) ©)¢ KA ATH

AJEe] A7)e A FasA EFsth

2 d¥ 27
Calcium sulfate(CS) 1000mge] TC 100mg

2 st ¢d Ash A d¥2er 4

3.0

¥ 1 O.D. of standard TC concentration

Tetracyclines % (ug/ml) OD value
Mean(SD)
1 0.004(0.00378)
2 0.024(0.00173)
3 0.030(0.00356)
4 0.045(0.00288)
5 0.051(0.00148)
6 0.107(0.00579)
7 0.175(0.00561)
8 0.181(0.00274)
9 0.268(0.00750)
10 0.268(0,00750)
20 0.580(0.02413)
30 0.864(0.00324)
40 1.208(0.00324)
50 1.459(0.00628)
60 1.730(0.03008)
70 2.172(0.02483)
80 2.425(0.02944)
90 2.658(0.04362)

OD=0.030858 - C-0.056996 C=0D+0.056996/0.030858
OD : Optical Density C : Tetracycline Concentration

& 177 ol TCEE7F 543 F7tete 4

25

20

1.5

OD Value

)

1.0

//

)|

|

30 40

50

60 70 80 90 100

TC(ugf )
18 1 O.D. of standard TC concentration
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H 2 TC concentration of experimental groups{ug/mi)

Day Group | Group 11 Group III Group IV P-value
lhr  Median 23(20.8) %.1 %9.1 93.0(46) *
1 (Range) 40(189) 99 1 9.1 9.1 *
2 89(2) 60.1(9.1) 87.2(87) 61.4(78) *
3 69(1.5) 46 2(18 1 55.3(17.4) 632(5.2) *
4 41(05) 405(4.8) 49.7(25.3) 58.3(73) *
5 6.3(4.3) 323(179) 33.3(28.2) 791(15.2) *
6 105(27) 18 5(26.7) 11.8(838) 583(117) *
7 79(15) 3.8(7.6) 36(6.9) 84.3(55) *
8 8.6(2) 43(1.6) 3(0.7) 96.6(3.1) *
9 7.0(2) 5.1(1.1) 2.6(0.3) 49.0(9.8) *
10 6.6(3.3) 1.8(0.8) 22(04) 46.0(16.1) *
11 6.4(35) 1.8(0.1) 2.1(04) 27.3(16.6) *
12 6.4(1.7) 2.4(0.3) 175(12.3) *
13 48(06) 2.0(02) 124(82) *
14 41(09) 23(02) 76(56) *
15 6.6(54)
16 39(32)
17 39(30)
18 3427
21 36(24)
28 4.0(05)
35 49(12)
42 23(09)
Statistical Analysis : Kruskal Walls Test
P{0.05
*Statistically significant
& 1974 100ue/mlo) & A st 4. AE 4

Ad 9Y7MA FEFE(4ue/ml)
H, HF 118U <A &)Ut

o4 £

3. ¥ 3z

CS 1000 mgel TC 1000mge &3atd A
Ho| ¢4A3] 7] Ao AP 2o2 4y 1
Ay Fo) TCFZ7F F43] F7t8te 48 1
A7HA] 100pg/ml ©]739] FEE H{Th

AY 7Y7A FEFE o FAHY, B
+ 1489 ¢4 &3l =AU
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25% TC- ethylene vinyl acetate fiber& 4
Y3t 222 A8 19 Fo 100ug/ml o149
T2 F718ld 49¥ 159714 FEEE o]

A FAHY, 48 189 olFdd+= TC/H W&
H A gt

5. 2t AETe AlZhE Hlm

& 744 (Tukey grouping) & ©| &3t 4l

B AEE AYE 29 Aol vmaHth
A3 1ddle 23420 129 Hte {9
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% 5 Group IV, 25% TC - ethylene vinyl acetate fiber
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TC concent ration(ug/m! )

—— GROUP 1
—&— GROUP 2
—*¥— GROUP 3
—a— GROUP4

Day

J%IGConparisonofTCconcemraﬁonofexperimemalgmups

4 UE FL FEE HoO(P005) AF 4
dFE 9d7HA ' 420] fAN e BL ¥
=& Ho|m(P05), 48273 372 Ay 3
ARE 7Y7A] FoA Apol & HolA
FTHP0.05) (28 6).

O] -

L

a
gL

v. &3 k- s

AFgel o7t HolAFE AMAAEH
A28 e 3 HojxA dHrh

olZ g AFgi} A ANZHEHI Aol
Holle B 49 AFHEY 9AdFo] I
gt AAA LR tetracyclned Fo3 A
o g XFAF} UdF S AASE ° 54
F UEIRZ, 9334 E AXNEUdG 29
U AAZFE o, 93T Bapgo] A
7|13, superinfectiong ©F7)3}H, A ¥F =7}
AAEE 5o F380] glo] AAFow 3
BAE FA3te RS AFsA U, o
2 A ANFAGY dygs FEE) 9
o] Ak FHAT K&l Fy oE
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A
-

FEATE 2HA 29 gy 2HL
YT oled AW Aador AY xe
@79l tetracycline g FoJ& A$oT HAH
2 8% A9 tetracyclineo] AZHXA (Ut
13)

tetracycline-2 chlortetracycline ©. 2 2g] uhg}
d¥ RO Z Streptomyces aureofaciens® %-E
B =™ Aerobic & anaerobic Gram$Al,
GramaAd#ol FHAT FFaAAE Yehy
3L bactenostaticdt™ o) F-#9] Mo 4ug o]
A A2

tetracyclineS =4 FAo3le 3 oz
tetracycline §4 22 XF¢ S AFHFE A
o2 oy AFd A A M=
=89 oAx7t gon A7 s)A R
ARAARG & E3E Holx G op»,
08 45 gyoz oerix] FA4E
gel T}, AXFEHZ THES A Fdo] 419
she Ao Aase oy 9454 A
Ao EdHAT 8.9 T thE FAE

WO = tetracyclined 8- fiber FejZA

"2 o



ol o,
15

ethylene vinyl acetate TC fibere] thgt
ﬂ-?-ﬂ» ﬁgggo.]z% %q.s 31, 32, 33. 34, 35, 21)

Goodson 572 o & 7bA polymerd]
tetracyclineS &3l in vitro AdellA ¥l
&}a] ethylene vinyl acetate fiber7} 99 &<t
A &HOZ tetracyclned WEFS HAFI
3, (23 A Al 27 FXE7F 800ue/ml A
T2 F713oz FAH FozM FHEE
ot 50ug/mle] FES AT + AL A
t} Tetracycline(TC) fibere] AFYo] o
3 azg A7 A3 AFdol fibers AY
3 % F. nucleatum, P.gingivalis, Pintermedia,
Crectus®] A3 7422 HIoP®. TC fiber
2 AR YA FHLE Afox AFE A
o] Z+ast Bz 5 YA Y F9Y
a7 XA AA & AR ARt 4F
8 ©28A JeEbRTBY, 28y TC fiber 4
Ao BEAAe] obNHNE sted, 7HE A
2t Ao 2y FA AFFYol TAdE
oln], w3t J|AAHA AT T UAHY
A $2o] gEceE HIE AT o
HE EFFA F& FA AAY FAdde
AR 7|17 Foll AAMFolot e HARE
o] 93 AFelM WA Ues T ©H
o] Art.

o] AHe FALGEEY Al HAAHTA
o] Hojuol s, dA7|7 Fol T
B HAY FFdlok sk, AF sy 7t
A Tgo] 7hEatedop &y YFHer =%
o] 4ot st olE AMEE NI H
e A7t FFAH AEE ol&F B2
A7} o]FA $TkS. Okuda 54L& AL
317} 7}5 @ polyglicolide-lactide polymeroll
minocycline2 FA1A X&As Mg &
3 axe AFstd, ANe A7 HelA 14
7 4525 % o4 minocyclineol WEHT,
Az oA xFAg Qg TaAT
AY gl 98-S st 288 sd

A

AHEEHE A9 9AFAE U AANE 7

=

P
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ot} 34 th Minabe 522 collagen film-
immobilized tetracycline®] UA&HAE J3}
o YA Fe] 7§42 Bacteroides®] W&l
A3 7A%ge ryssdr. Larsen®™ -
oxidized cellulose®} collagen wound dressing,
fibrin sealantEol doxycyclineg d7e ¥ in
vitro2 doxycyclined &g ZH 34
oxidized cellulose?t FFFAA 9UZH F
% o402 doxycycdineg WEITIL A
oy AFFHYME 2¢ Fo) BF EIH
ed=2

AF7zd Qs FFHYANEE AR H
o] = calcium sulfates o|u] 2 HHH
A JAdA FA2FE FYAHAR ]
_8_51 01 %]\-1;}.16, 17, 18)_ Mackey 17)%
lincomycin, fucidin, cephazolin, gentamicin
calcium sulfate®} &35} in vitroZ2 WEH
= gAY ¢S 2HAG. dF ZH
25% fucding & 7259 5% gentamicin
S EFT Lo nFH2H e AHE AT
25% fuddin® EFE Aol AW 1g B
50A7F 50ug ©l4+el FAAIE wEHALH,
5% gentamicin®} £33 A$Ae 60U7HA
122 ©)4ol FAA7 WEHAATE 2+ FAA
vtk a2y et O AL FAA Y calcium
sulfate9}o] Agsgol 2ozt 7] HEUE
o} 4= gt} Calcium sulfates &% Al pH 6
oz RS Jehed oy A
FAA 7 £AHEA obyH HAAZHEA
oo watd wEe] o8 AEE F Ue
A7y ARG s THD.

B drdMe dudgs Aldstd 7H
A% tetracycline?d) EFW &S AU
u) A M E calcium sulfate 1g 7 5, 10,
20, 40, 60, 80, 100, 250mg2] tetracyclineS &
stala] 05, 1, 2, 4, 6, 8, 10, 25% TCe9 AlH
o st B AP AT 22 TC
2¥% 2 FEAFE AN 57 T

g duldd Az 10% <89

j

o

tlo o



tetracyclined &GS W 13Y oA 88§
FE Bo =4 SAEHUAZ, 10% TC 25%
TCE FrE¥E FAZIZF € FFA7lAM &
zto] & Holz] ot o] du|dd AAE F
&, 2 A¥e] TC £§4] 8% cacium sulfate
lg 3 TC 100mg9! 10%2 AA3Ith

B dpMe 4% 122 modified calcium
sulfate(CS) pastex= 51% %} calcium sulfate,
30%¢] zinc oxide, 13% 2 poly-vinyl acetate,
5% 2] poly-t-butylacrylate, 1% 2] butyl
acetate2 A EHO Utk AF 1< modified
CS paste A|HLS HF 1954mgl 2 17.8mg9)
tetracyclines &3t ok HH 1&L 55
AL FEEFE o449 tetracyclineg A{A] 3]
H2A)7e Ao2 Yl modified CS paste
o tetracyclineo] & A¥HE HAoz2 Azty
A wt A &3] modified CS paste®] oJH A&7
o] A¥H & FIAI = A T itk 3
A2t modified CS paste& 5F o|AtolE A9
A7)0 WIE Hol|x Yo} BFA camier B
AMle FHAsE e AZdEd A9 229 ¢
A A3HE 10% tetracycline-calcium sulfate A]
He i 190mge FAZ AH 4D
173mg? tetracycline® &3ty Aot AH
222 AE 1Y47HA = 100ue/ml ol4e] 5%
E FAAT Ay 247 HE 60we/mE 7
aste] 1 o]FZ 9U7HA {FREFE ol
TEE FAH, ¢33 fIHE 717 H
4 1184 olAvd. 48 3+ 10%
tetracycline-calcium sulfate E3=8& 7315
7] Aol FFHFN ¥ o= AH HyF
FAE 1874 mge® AH 1/ 17mgy
tetracyclineS &3ttt A48 379 48 3
dRE AY 797K HEHE tetracyclined]
FE AE 2¢F FAFHLE Aol HolX
2t 48 332 H¥ 7474 fEFE
oo FEE FAFNHUL 1 o]FEE AH
& dob Joy tetracycline®] W& YL FE
X olst f3, B &7 148U oK

= o}
L =2

LI
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o},

AE 223 329 AHE ¥z o
calcium sulfate®] 723} ofF = tetracycline
WaE 9 FFAd 2 ¢S A g
Aoz AzteEty

A8 47L& 25% tetracyclineo] I {4 H
ethylene vinyl acetate fiber2A4] fiber 1709
B FAE 57.1mgel F 7L 05mm, 2o}
25cmZ A fiber 1703 9 12.7mg9
i Y = S e S R

$Hr@ol 17mge] g

B
E

tetracycline-&
335cmE AME-3le TC
=& &k

o] tetracycline fiberol &l o
7t o] F oA ste=ul, Tonetti FWo 23w
x| ol tetracycline fiber A+ A] 109 o] A+
Hit 15%0ug/mle] =5 FAE F Uz
gtk & AFdA e AFFA AYPs A
o] ol FHF 2mld] ¥ Ao @we
ol A= AZHY, 15874 FE &
=9 dug/mle] FEE WEIL, 18Y o] F 9
© tetracyclineo] A3 o= girl Al
A A tetracycline fiberE X|Fgol 4] st
Ao 10Y $ole AAN 22 3t A

= ko
i WwT

2

ol49 A#AZ E 4w, calcium sulfates
tetracycline® &3t e o, 4 7175t
Z 83 %9 tetracyclined WEA|7]3, 11-14
d Ax Fde &3] mol glojAle 4
%E FEAAY camerZ2A 7HeAeol deE
ARE AzZtE™, 94d7 € mAyESy o
TE E3] AA xF @AY tetracycline W
2T ¥ FEFE §A7I7 AL A

59 ohrolol ahzjet Azt
V. 28

B A= calcum sulfate} tetracycline
T3t calcium sulfate?] 4 & $9

AdE dotE7 9o dAFAG.



Modified calcium sulfate paste®t 10%
tetracyclineS E§dte] A A3l A7 AL
Ad 1722, calcium sulfate®t 10%
tetracyclinesS E3sle &4A A A7l A&
A 2322 calcium sulfate 9 10%
tetracycline S &§3std 735 7] Hof A3
g A¥ 3792, tetracycline-ethylene vinyl
acetate fiberE Ad 4302 3o 7 AAZ
o] AHE FFHRT ¥ 4 2427 Fee
tetracycline W& 3%, F2FE ALAZ
calcium sulfate®] F+7|7+ & FF3A ¢}
=3 e AES AU

1L 48 13 48 55714 FEAFE(due
/ml) °o]de FEE FAFIYL AY 2
7 A8 9974 FAsAeH, 49 3
#& AY 7TAA FETE o4 B
& A, Ay 478 A9 159
7HA] A 3 o

2. AE 228 Ha 118Y Fo &AL

A, A¥ 32 Ha 148Yq] oA
3 = At

3. 48 223 3¢ 4¥ 13714 wEd
tetracycline®] FXd §9xE Holx
% 2ot (p<0.05)

o]4e] Aol E wf, calcium sulfates
tetracycline¥ £s4S oW 4& 717+ ¢
%ol tetracyclineg ®WE A7),
1~14Yd A= Fo e &3] Zof gloAr
2 4% 4 4E £9 ANZA M4

o ealzt Azten.
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-Abstract-

Slow-release local drug delivery effect of
tetracycline loaded calcium sulfate

Sung-Hee Kim*, Seong-Ho Choi*, Kyoo-Sung Cho*, Jung-Kiu Chai*,
Kwang-Kyun Park**, Chong-Kwan Kim*
Department of Periodontology, College of Dentistry, Yonsei University*
Research Institute for Peniodontal Regeneration
Department of Oral Biology, College of Dentistry, Yonsel University™*

Periodontal disease is a bacterially caused by disease. To remove plaque and bactena, it has been
necessary to prescribe chemical drug to patient to subjugate therapeutic unvalue by mechanical scaling,

As a patient on a high dosage of the antibiotics to mantain the effective concentration may
produce unfavorable side effects, this decase demands the Slow-release local drug delivery system.

The object of the experiment is to study on the slow-release local drug delivery effects of
calcium sulfate compounded with tetracycline that mainly used in periodontal disease.

Experimental groups were divided into four classes as follow:

Group 1 : 10% tetracycline compounded modified calcium sulfate paste.

Group 2 : compounded and hardened 10% tetracycline and calcium sulfate.

Group 3 : compounded 10% tetracycline and calcium sulfate, used just

before hardened.

Group 4 : tetracycline-ethylene vinyl acetate fiber,

In the four groups, release concentration, it's durabiity and the period of absorption by times
are observed and concluded as follow:

1. An effective concentration(4ug/ml) remained until 5 weeks in group 1, 9 days in group 2, 7

days in group 3, 15 days in group 4.
2. It was fully fused at 11.8 days average in group 2 and 14.8 days average in group 3.
3. There were no statistically significant results in tetracycline concentration untl a week in
group 2 and 3(p<0.05)

These results suggest that tetracycline loaded calcium sulfate release sufficient tetracycline and
fused in 11~14 days, so calcium sulfate is useful carrier as slow release local drug delivery
systemn

Key words : calcium sulfate, tetracycline, slow-release local drug delivery tetracycline~ ethylene
vinyl acetate fiber
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