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Table 1, Effects of chitosan and chitosan-cellulose membranes on the growth and survival of human periodontal ligament
cells(n=5 for all control and experimental groups)

Absorbance(Mean*SD) Percent to control
Chitosan 0.3041+0.036 92.8
Chitosan-cellulose 0.335%0.023 102.2
Control 0.327£0,004 100
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3} QAR Fe A Roke] MRPHEES AT
= cKFig. 9).

WAL AlZ8ha 1-24] A3}o)| A % chitosan 2 chi-
tosan-cellulose 23| B ufj 218+ ol A T Z=o] H]
sho] WA 53} W o] F718H3 .2, chitosan-
cellulose 2FH TS wf218F & 2559} 45594, chi-
tosan A URS- w218 & 4FoM T} B
A0 2 fofgk Apo] & K THP(0.05)(Table 2, Fig,
10).
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Table 2, Radiomorphometric data(%) for rat calvarial defects at 1, 2, 4 weeks after surgery(mean +SD; n=5 for all control and
experimental groups)

Tweek 2weeks 4weeks
Control 10.32+2.60 19.12+5.25 20.77£5.31
Chitosan 14,13+3.37 25.11%4.35 29.74%5.96*
Chitosan-cellulose 13.17£2.84 26.68+£4.58* 33.38+6,13*

* . Significantly different from control group at the same time point(P{0,05).
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Figure 10, Area of radiopacity measured within defects presented as a percentage of the area of the original 8mm defect,
Statistically significant difference(P (0.05) from control at the same time point is indicated by an asterisk.

Table 3, Histomorphometric data(mm?) for rat calvarial defects at 1, 2, 4 weeks after surgery(mean+SD; n=5 for all control
and experimental groups)

1week 2weeks 4weeks
Control 0.09£0.02 0.19£0.06 0.55%0.17
Chitosan 0.11£0.02 0.28+0.10 0.73%0.15
Chitosan-cellulose 0.11£0.03 0.29%£0.09 0.83£0.15*

* ! significantly different from control group at the same time point(P<0,05).
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Figure 11, Area of new bone measured within coronal, mid-defect sections of calvarial defects, Statistically significant differ-
ence(P (0.05) from control at the same time point is indicated by an asterisk
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Figure 1.

Figure 2.

Figure 3.

Figure 4,

Figure 5.

Figure 6,

Figure 7.

Figure 8.

Explanation of Figures

Optical micrograph of the subcutaneous tissue surrounding chitosan membrane(M) implanted in
rat for 1 week(Hematoxylin-Eosin staining X 100),

Optical micrograph of the subcutaneous tissue surrounding chitosan-cellulose membrane(M)
implanted in rat for 1 week(Hematoxylin-Eosin staining X 100).

Optical micrograph of the subcutaneous tissue surrounding chitosan membrane(M) implanted in
rat for 2 weeks(Hematoxylin-Eosin staining X 100).

Optical micrograph of the subcutaneous tissue surrounding chitosan-cellulose membrane(M)
implanted in rat for 2 weeks(Hematoxylin-Eosin staining X 100).

Optical micrograph of the subcutaneous tissue surrounding chitosan membrane(M) implanted in
rat for 4 weeks(Hematoxylin-Eosin staining X 100).

Optical micrograph of the subcutaneous tissue surrounding chitosan-cellulose membrane(M)
implanted in rat for 4 weeks(Hematoxylin-Eosin staining X 100).

Optical micrograph of the subcutaneous tissue surrounding chitosan membrane(M) implanted in
rat for 6 weeks(Hematoxylin-Eosin staining X 100).

Optical micrograph of the subcutaneous tissue surrounding chitosan-cellulose membrane(M)

implanted in rat for 6 weeks(Hematoxylin-Eosin staining X 100),

Figure 12, Histologic section of control calvaria at 1 week, New bone formation was minimal, Granulation

tissue and hemorrhage were observed, Arrow indicates the margin of the original defect(Masson's
trichrome staining X 40),

Figure 13, Histologic section from defect treated with chitosan membrane at 1 week, New bone(open arrow-

heads) progressed from defect margin toward the center of the defect, Arrow indicates the margin

of the original defect(Masson's trichrome staining X 40).

Figure 14, Histologic section from defect treated with chitosan-cellulose membrane at 1 week, New

bone(open arrowheads) with central extension was seen at the wound edge(arrow)(Masson's
trichrome staining X 40),

Figure 15, Histologic section of control calvaria at 2 weeks, Trabeculae of woven bone(open arrowheads)

grew into the center of the defect. But most of the defect was filled with a loosely organized con-

nective tissue, Arrow indicates the margin of the original defect(Masson's trichrome stain X 40),

Figure 16, Histologic section from defect treated with chitosan membrane at 2 weeks, New bone forma-

tion(open arrowheads) was observed from the margin and the dural side of the defect. Arrow

indicates the margin of the original defect(Masson's trichrome stain X 40),

Figure 17. Histologic section from defect treated with chitosan-cellulose membrane at 2 weeks. The bone

regeneration has advanced from the margin(arrow), The woven bone was also observed along
the superior surface of the old bone. Open arrowheads indicate the new bone(Masson's
trichrome stain X 40).
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Figure 18,

Figure 19.

Figure 20,

Histologic section of control calvaria at 4 weeks, New bone formation(open arrowheads) was
increasing from the defect margin(arrow). Fibrosis has advanced between the wound edges
(Masson's trichrome stain X 40).

Histologic section from defect treated with chitosan membrane at 4 weeks. The bone regeneration
was increasing from the margin of the defect, Near the edge of the defect smaller islands tended
to flow together forming larger island, as well as merging with the marginal new bone, Arrow
indicates the margin of the original defect. Open arrowheads indicate the newly formed bone
(Masson's trichrome stain X 40).

Histologic section from defect treated with chitosan-cellulose membrane at 4 weeks. Numerous
bony trabeculae and interposed bone marrow were noted. Arrow indicates the margin of the orig-

inal defect. Open arrowheads indicate the newly formed bone(Masson's trichrome stain X 40).
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-Abstract-

Guided bone regenerative effect of chitosan and
chitosan-cellulose membranes

Seung-Beom Kye*, Seong-Heui Son**, Sang-Mook Choi*
*Department of Periodontology, College of Dentistry, Seoul National University
#Institute of Oral Health and Science, Samsung Medical Center, and Center for Clinical Research, SBRI,
Sungkyunkwan University School of Medicine

Chitosan has been known as a wound healing agent. The purpose of this study was to evaluate the biocom-
patibility and guided bone regenerative effect of chitosan and chitosan-cellulose membranes, The effects of
chitosan and chitosan-cellulose membranes on the growth and survival of human periodontal ligament cells
were examined by rapid colorimetric MTT(tetrazolium) assay, and the tissue response and resorption pattern
were observed by implanting the membranes into the subcutaneous tissue of the back of rats for 6 weeks. To
evaluate the guided bone regenerative potential of membranes, the amount of newly formed bone in the rat
calvarial defects(8mm in diameter) was measured by histomorphometry and radiomorphometry 1,2 and 4
weeks after implantation of membranes, Chitosan and chitosan-cellulose membranes showed no adverse effect
on the growth and survival of human periodontal ligament cells, When membranes were subcutaneously
implanted, inflammatory reaction was observed at 1 week and which gradually subsided 2 weeks after implan-
tation, Membranes remained intact throughout the experimental period of 6 weeks, Radiomorphometric analy-
sis of the craniotomy sites revealed that chitosan and chitosan-cellulose membrane implanted sites showed
increased radiopacity over control, Statistically significant differences with control were found in chitosan-cellu-
lose membrane implanted group at 2 and 4 weeks, and chitosan membrane implanted group at 4
weeks(P(0.05). Histomorphometric data indicated a pattern of osseous healing similar to radiomorphometric
analysis, There was a statistically significant difference between control and chitosan-cellulose membrane
implanted group at 4 weeks(P(0.05). These results implicate that chitosan and chitosan-cellulose membrane

might be useful for guided bone regeneration,

Key words: chitosan, chitosan-cellulose, biodegradable membrane, guided bone regeneration, biocompati-
bility
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