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Table 1. The Quantity of New Bone Formation

Table 2. The Remaining Rate of the Membranes
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1. Photomicrograph of experimental group 1 at 4 weeks (X40)
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2. Photomicrograph of experimental group 2 at 4 weeks (X40)
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ABSTRACT

An Experimental Study for Developing Bioresorbable
Membranes

Tae, [I-Sung
Advisor @ Prof. Kim, Hak-Kyun, D.D.S., M.S. D.
Department of Dentistry,

Graduate School of Chosun University

The purpose of this study was comparing the effect of 4 newly designed
bioresorbable membranes on bone regeneration in rat cranial defects.
Standardized artificial bony defects were prepared at 30 rat craniums, and
covered with polydioxanone(PDS), PDS/F-127, polylactide glycolic
acid(PLGA), and PLGA/F-127 membranes, respectively. So The animals
were classified 5 groups; group 1 - no membrane (6 rats), group 2 -
PDS (6), group 3 - PDS/F-127 (6), group 4 - PLGA (6), and group 5 -
PLGA/F-127 (6). These animals were sacrificed at 4 and 8 weeks and
the operation to make specimens was done and the specimens were
observed with light microscopy. The comparative effects in the bone
regeneration of each groups were evaluated and the remaining rate of
each membranes were analysed.

The new bone formation was greater in PLGA and PLGA/F-127
membrane groups than PDS or PDS/F-127 groups. And the former groups
were resorbed more lately than the latter. PLGA/F127 was good to
manipulate because of its hydrophillic property, but resorbed more rapidly
than PLGA. So, the amount of new bone formation in groups using
PLGA/F127 was less than in groups using PLGA. In conclussion, PLGA

was the best membranes among the membranes used in this study.
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AAl A QoA AREEI e FhEANE 5
T Wk 2o oldgt A o= FAd Ad ) vlEAd Apddto] 9l
g, 54 A F g)E Al expanded polytetrafluoroethylene (e-PTFE)
O ZYTE el vl R AlA =4S AldsloF ki, Afwhete] =
Zolub Aol R Fo wdo] EAlE]? oY AFAEL FFA Awut

et A= Algskar o
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@Al T B Fol AE 4F FFA AT = A ZARE vlulsto]
F Y e Ades duste] JFEHos Astazt s 3 WA WA
24, WA FofFe A9Hd & 4 g ¥, 7] g2 459 At
wo R YolA 45, 8F Fol F AA ayel et FE ALE AHow
EIEDASIS e R=
1. 484

o dFoA] AgH ZT4A A9Ee LA(lactic acid)/GA(glycolic  acid)
molar ratio’} 85:150]a1 2} 110,000¢1 PLGA(polylactide glycolic acid)
Attt ol 7)ol Pluronic F-1274& ZA9AA A54dE 24 7 PLGA/F-127
AdErs ARSI e, wREAR A 2,000,000 ofske]  PDS
(polydioxanone) Atst@ra} PDS/F-127 Al 2pabhe AF8-3519c). zhzbe] =}
e Ethylene oxide 7}~ # 2 Hitslo] AL&35F T
@ PDS (polydioxanone; Mw,-2,000,000) hydrophobic membrane
@ PDS/F-127 hydrophilic membrane
@ PLGA (polylactide glycolic acid) hydrophobic membrane
@ PLGA/F-127 hydrophilic membrane

2. 49FE
sdxAst A AT ARSE HA 65 oY, 250g o] &Y
Sprague-Dowley Al WA o] FrlZol A% 8mme| AFAENS IAT § 7
Zre] Apdtube gal 96l g sialen, 7zt e o 7
1 © U&= - no membrane
27 © PDS hydrophobic membrane
- © PDS/F127 hydrophilic membrane
4+ © PLGA hydrophobic membrane
T PLGA/F127 hydrophilic membrane
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Table 1. Quantity of New Bone Formation

group membrane 4 weeks 8 weeks
group 1 no membrane - +
group 2 PDS ++ ++
group 3 PDS/F127 + ++
group 4 PLGA + +++
group 5 PLGA/F127 ++ ++

+++ = more dominantly present; ++ = dominantly present, + = present;

— = not present
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Table 2. Remaining Rate of the Membranes

group membrane 4 weeks 8 weeks
group 1 no membrane - -
group 2 PDS ++ +
group 3 PDS/F127 + =
group 4 PLGA ++ ++
group 5 PLGA/F127 +++ ++

+++ = more dominantly present; ++ = dominantly present; + = present;

- = not present
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BioMend®, Ossix® 5ol 2127 BioGide®= #1#1<] A 1, 38 wAZZ w5
A BioMend®= 29 A 189 mYA=R, Ossix"t 29 A 19 wgde
enzyme—cross—linking A 7 A 2 &
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Figure

Figure

Figure

Figure

Figure

Figure

Figure
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. Fibrous connective tissue at the defect margin is found.

(group 1 at 4 weeks, H-E stain, <40)

. A small amount of new bone adjacent to the defect margin

and the remained PDS membrane i1s found. * = newly
formed bone, m = remained membrane

(group 2 at 4 weeks, H-E stain, xX40)

. A small amount of new bone and dense fibrous tissue under

the membrane is found. * = newly formed bone.

(group 3 at 4 weeks, H-E stain, <40)

. New bone formation and fusion with host bone are found.

* = newly formed bone.

(group 4 at 4 weeks, H-E stain, x100)

. New bone formation under the membrane is found and the

membrane 1s almost not resorbed. * = newly formed bone,
m = remained membrane

(group 5 at 4 weeks, H-E stain, <X40)

. A small amount of new bone formation at the defect margin

1s found and no inflammatory reaction was observed. * =
newly formed bone.

(group 1 at 8 weeks, H-E stain, X100)

7. New bone formation with dense fibrous connective tissue



1s found and the membrane was almost resorbed. =*
newly formed bone

(group 2 at 8 weeks, H-E stain, *x40)

Figure 8. A moderate amount of new bone formation is found and
no membrane remnants 1s observed. * = newly formed
bone.

(group 3 at 8 weeks, H-E stain, x40)

Figure 9. Membranous bony tissue at the defect margin is found and
the membrane 1is partially resorbed. * = newly formed
bone , m = remained membrane

(group 4 at 8 weeks, H-E stain, <40)

Figure 10. Irregular new bone formation and remaining remnants of
membrane were found. * = newly formed bone , m =
remained membrane

(group 5 at 8 weeks, H-E stain, X<X40)
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