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Table 1, Number of each group
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Table 2, Size of membrane (mm?2)

Resolut® Biomesh® Para-Dioxanone Chitosan
4 weeks 5.761+2.377 36240827 '8 5.96+1.05% 6,01+2.01"
8 weeks 491+106* 4 3.63+0.76%*8 4770761 5.49+1.3%
12 weeks 4,90+0,98* 7! 407111448 386084 * +r8 5.06+138* 7!

All value are expresed in mean * standard deviation

* : Significantly different with 4 weeks at each group : p(0.05

*: Significantly different with 8 weeks at each group : p{0.05

#: Significantly different with Resolu® at each weeks : p(0.05

*: Significantly different with Biomesh® at each weeks : p{0.05

*: Significantly different with Para-Dioxanone at each weeks : p{0.05
§ : Significantly different with chitosan at each weeks : p{0.05
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Figure 1, Size of membrane (weeks, mm?)
# : Significantly different with Resolu® at each weeks : p{0.05
¥ : Significantly different with Biomesh® at each weeks : p(0.05
+ : Significantly different with Para-Dioxanone at each weeks : p{0,05
§ : Significantly different with chitosan at each weeks : p{0.05
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Figure 2, Size of membrane (group, mm?)
* . Significantly different with 4 weeks at each group : p{0.05
*: Significanty different with 8 weeks at each group : p{0.05
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Table 3. Invasion rate of connective tissue into membrane(%)

Resolut® Biomesh® Para-Dioxanone Chitosan
4 weeks 31.6+45 26,1+19.8 30.745.1 313+36°
8 weeks 52.8+9.4* 1§ 30.9+19.7¢* 533+44* % 38.4+38%"
12 weeks 56.4+51* 1§ 2023 6% 1 69.5%3.1*+¥18 39.7£5.6%*

All value are expresed in mean * standard deviation

* : Significantly different with 4 weeks at each group : p{0.05
*: Significantly different with § weeks at each group : p(0.05
*: Significantly different with Resolut® at each weeks : p<0.05
*: Significantly different with Biomesh® at each weeks : p(0.05

*: Significantly different with Para-Dioxanone at each weeks : p{0,05

¥: Significantly different with chitosan at each weeks : p(0.05
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Figure 3. Invasion rate of connective tissue into membrane(weeks, %)

#: Significantly different with Resolut® at each weeks : p{0,05
*: Significanty different with Biomesh® at each weeks : p(0.05

* : Significantly different with Para-Dioxanone at each weeks : p{0.05

% Significantly different with chitosan at each weeks : p{0.05
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Figure 4. Invasion rate of connective tissue into membrane (group, %)

* : Significantly different with 4 weeks at each group : p{0.05
*: Significantly different with 8 weeks at each group : p¢0,05
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After making incision

Chitosan membrane (4mm X 4mm)

Chitosan Membrane adaptation

Suture with Ethilone®

Resolut® without graft(H-E x 20).

Resolut® graft group 4 weeks after operation, Membrane is surrounded with connective
tissue(R: Resolut membrane)(H-E X 20),

Resolut® graft group 8 weeks after operation(R: Resolut membrane). (H-E X 20)

Resolut® graft group 12 weeks after operation(R: Resolut membrane). (H-E X 20)

Biomesh® without graft(H-E X 20),

Biomesh® graft group 4 weeks afier operation, Membrane is surrounded with connective tissue
and corrugated(B: Biomesh®)(H-E x 20).

Biomesh® graft group 8 weeks after operation, (B: Biomesh®)(H-E % 20).

Biomesh® graft group 12 weeks after operation, (B: Biomesh®)(H-E X 20).

Para-Dioxanone without graft(H-E x 20),

Para-Dioxanone membrane graft group 4 weeks after operation {P: Para-Dioxanone mem-
brane)(H-E x 20),

Para-Dioxanone membrane graft group 8 weeks after operation (P: Para-Dioxanone mem-
brane)(H-E X 20).

Para-Dioxanone membrane graft group 12 weeks after operation (P! Para-Dioxanone mem-
brane)(H-E X 20),

Chitosan membrane without graft(H-E X 20),

Chitosan membrane graft group 4 weeks after operation(Ch: Chitosan membrane)(H-E X 20),
Chitosan membrane graft group 8 weeks after operation(Ch: Chitosan membrane)(H-E X 20),
Chitosan membrane graft group 12 weeks after operation(Ch: Chitosan membrane)(H-E X 20).
Resolut® graft group 8 weeks after operation, Black triangular arrow indicate new blood vessel,
White triangular arrow indicate multineuclated cell (R: Resolut membrane)(H-E x 200,

Resolut® graft group 12 weeks after operation, Black triangular arrow surround empty space(H-
E % 200).

Biomesh® graft group 8 weeks after operation, Black triangular arrow indicate conncective tis-
sue ingrowth into membrane(B: Biomesh®)(H-E x 200),

Biomesh® graft group 12 weeks after operation, Black triangular arrow indicate multineuclated
cell(B: Biomesh®)(H-E X 200).

Para-Dioxanone membrane graft group 8 weeks after operation, Black triangular arrow indicate
new blood vessel, (P: Para-Dioxanone membrane)(H-E x 200).

Chitosan membrane graft group 12 weeks after operation(CF: Chitosan membrane fiber, CT:
connective tissue)(H-E X 200),
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AEIRE (1)

Figure 5, Incision Figure 6, Chitosan membrane(4mm x 4mm)

Figure 7, Chitosan membrane adaptation Figure 8, Suture with Ethilone®

Figure 9. Resolut® (x 20) Figure 10, Resolut®, 4 weeks(x 20)
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Figure 12, Resolut®, 12 weeks(x 20)
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Figure 13 Biomesh® (x 20) Figure 14, Biomesh®, 4 weeks(x 20)

Figure 15 Biomesh®, 8 weeks(x 20} Figure 16, Biomesh®, 12 weeks(x 20)
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R

Figure 17 Paradioxanone(x 20) Figure 18_Paradioxanone, 4 weeks(x 20)

Figure 20, Paradioxanone, 12 weeks(x 20)

Figure 21_Chitosan (x20) Figure 22_ Chitosan, 4 weeks(x 20)
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Figure 27, Biomesh®, 8 weeks(x 200) Figure 28, Biomesh®, 12 weeks(x 200)
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Figure 29, Paradioxanone, 8 weeks(x 200) Figure 30, Chitosan, 12 weeks(x 200)
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-Abstract-

Resorbability and histological reaction of bioabsorbable
membranes

Hun-Joo Suk!, Suk-hoon Kwon!, Chang-Sung Kim!, Seong-Ho Choi!, Dong-won Jeon?, Chong-Kwan Kim!

'Department of Periodontology, College of Dentisty, Yonsei University
IResearch Institute for Periodontal Regeneration
Department of Clothing & Textiles, Ewha Womans University

The major goals of periodontal therapy are the functional regeneration of periodontal supporting structures
already destructed by periodontal disease, There have been many efforts to develop materials and therapeutic
methods 1o promote periodontal wound healing, With the development of non-resorbable membrane, GTR
has proved to be the representive technique of periodontal regeneration. However, due to various clinical
problems of non-resorbable membrane, resorbable membrane was developed and it showed to be clinically
effective. The newly developed Para-Dioxanone membrane has a characteristic of non-woven fabric structures
which is different from the generally used membranes with structure of mesh form, In addition, Chitosan mem-
brane has been developed to apply its adventage maximally in GTR. Although a number of different types of
membranes had been clinically used, researches on absorption rate of membranes were inadequate and limit-
ed to subjective opinions, However, since long term period of resorption and space maintenance are required
in implant or ridge augmentation, accurate verification of resorption rate is clinically important,

In this study, we had implanted Resolut®, Biomesh®, Para-Dioxanone membrane and Chitosan membrane
(Size : 4mmX4mm) on dorsal side of Sprague Dawley rat, and sacrificed them after 4 weeks, 8 weeks, 12
weeks respectively, Histologic observation was carried out, and the following results were obtained by calcu-

lating the objective resorption rate,

1. In case of Resolut®, external resorption took place initially, followed by internal resorption, Surface area
are 5,762 37mm?, 4,91+1 06mm?, 4.90+0,98mm? at 4 weeks, 8 weeks, 12 weeks respectively, and
invasion rate of connective tissue to membrane are 31.614.5%, 52.8:£9.4%, 56,415, 1% respectively,

2, Biomesh® showed a pattern of folding, relatively slow resorption rate with small size of membrane,
Surface area are 3.6210.82mm?, 3.63+0,76mm?, 4.07£1.14mm? at 4 weeks, 8 weeks, 12 weeks respec-
tively, and invasion rate of connective tissue to membrane are 26,115 8%, 30,9%3.4%, 29.2£3 6%,
respectively,

3, Para-Dioxanone membrane was surrounded by fibrous conncetive tissue externally, and resorption took
place internally and externally, Surface area are 5,96+1,05mm?, 4,77%0,76mm?, 3,861+0,84mm? at 4
weeks, 8 weeks, 12 weeks respectively, and invasion rate of connective tissue to membrane are 30,7+
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5.1%, 53,3£4.4%, 69.5%3.1%, respectively,

4, Bach fiber of Chitosan membrane was surrounded by connective tissue and showed external resoption
pattern. It showed little invasion of inflammatory cells and excellent biocompatability, The resorption rate
was relatively slow, Surface area are 6,012 01lmm?, 5.49%1,3mm?, 5,06+ 1,38mm? at 4 weeks, 8 weeks,
12 weeks respectively, and invasion rate of connective tissue to membrane are 31,313 6%, 38 4+3.8%,
39.715.6%, respectively,

Consequently, Para-Dioxanone membrane and Chitosan membrane are found to be clinically effective for
their excellent tissue reaction and biocompatibility. Futhermore, the advantage of bone regenerating ability as
well as the relatively long resorption period of Chitosan membrane, it might be widely used in implant or ridge

augmentation.

Key word: GTR, resorbable membrane, chitosan membrane, resorption rate
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