(Caton Quinones, 1991; Kianne Lindhe, 1997)

Caton (1980)

(gingival curettage)

(Quinones  Caffesses, 1995)

Caton Zanders (1979),

(scaling and root planing)

(eriodontal surgery)
(bone  graft)
(repair)
(long junctional epithelium)
(lesion) ( W

(recur)



HBiijj»*n?ni vilijjnu |

* » *

(bony defect)

(new  connective tissue

attachment) (new bone formation)
(1D
Melcher (1976)
4 3
(- 1
(connective tissue adhesion)
(root resorption) ( 18) (3)
(ankylosis) ( 1C) (4) (periodontal
ligament) (Ellegaard , 1974)
(cementum)
(alveolar bone) ( 1D) (Caton  Greenstein,

1993p)



I" (periodontal
wound healing)

SA, (long junctional epithelium)
B. (connective tissue adhesion)
(root resorption)
C. (ankylosis)

(new connective tissue attachment)

AB C (repair)
(regeneration)
GCT = Gingival connective tissue
B = Bone
PDL = Periodontal ligament



B: Connective tissue adhesion
and root resorption

D: New connective tissue

C: Root resorption )
P attachment (regeneration)

and ankylosis



Melcher  (1976)

Aukil (1987)

(progenitor cells)

(Takata,1994)

(Lowenguth  Blieden, 1993; Poison, 1986; Sander
Karring, 1995)



@
3
(Egelberg.1987)
( 2A 2B
Nyman (1982a)
‘ ' Gottlow (1986)
|
(Arceo 1991 Gottlow , 1984,
1990; Nyman , 1980)
(probing depth)
(clinical attachment level) (Cortellini ,
1993, Gottlow, 1993; Nyman , 1982h, 1987; Pontoriero , 1987; Metzer
, 1991)
Nyman (1982a)
il
(teflon membrane) - (e-

PTFE,expanded polytetrafluoroethylene)

3 Gottlow (1986)
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(Gottow ~ Nyman, 1999

Warrer (1988)
Pontoriero (1982, 1988)
(furcation involvement)
Gottlow (1992a)
2-T
5
2

, 1987, 1988, 1993 Blumenthal, 1988, 1993; Cortellini
. 1997: Pfeifer . 1989: Trombell , 1995)

(Karring, 1993)

(Becker
- 1996: Parod

12
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Scantlebury (1993), Quinones  Caffesses (1995)
5 (1)
(tissue integration) (2)
(cell-occlusivity) (3)

(clinical manageability) (4)

(space making) (5) (biocompatibility)
(non toxic) (non allergy)

(open microstructure collar)
(occlusive apron)

(contact inhibition)

(infrabony defect)

( Reynolds ~ Bowers, 1994)
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Il ]
(vertical attachment level) (horizontal attachment
level)  (Blumenthal, 1993)

2 3 (two-wall or three-wall defects) (Becker
, 1993) (gingival recession)
(Gottlow , 1990)
2
4-6
(Eickholz
1997; Mendieta ~ William, 1994; Sanz , 1997)

(Blumenthal, 1988; Pitaru

, 1987) (Robert  Robert, 1993)
(Gager ~ Schultz, 1991)
(Quinones , 19%4)
(cargile membrane) (Card
, 1989) (oxidized cellulose membrane) (Galgut
. 1990)
2
Fleischer (1988)
)
v s
(4 o)
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(hydrolysis) (Quinones  Caffesses, 199)

2 3 (Blank ,

1994; Blumenthal ~ Steinberg, 1990; Caton , 1990; Chung , 1990;
Garrett , 1988, Schultz  Gager, 1990; Van Swol , 1993)

- (Blumenthal, 1993;

Caffessess , 1994: Chung , 1990 Gottlow , 19920, 1993;

Laurell , 1994 Lekovic ~ Kenny, 1993;  Quinones , 1990, 1991,

Sculean, , 1993; Warrer , 1994)
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(multiple defects) (Salama

- 1994) ! ! !
' ?
(Cortellini P
Prafo, 1994; Paolantonio , 1998; Silparcha Hongprasong,  1998;
Vongsurastt, 1996) (Sukonpan , 2001)
Cortellini~ Pini Prato (1994)
1
Sdlama (1994)
25 . 425 . 5 ,
80-95

(toxin)

(Salama , 1994; Simion , 1994)
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1
(Paolantonio :
1999) - (Simion , 1994)
' ' (polysaccharide)
(cellulose)
P (1,4) - linked GlcNac (N- acetyl glucosamine)
3 (a-helical
configuration) (hydrogen bonding)
( )
(glucosamine) - 1 (N- acetyl
glucosamine)
(microorganism) (fungi) Aspergillus oyzae, Mucor mucedo,
Phycomeces blackesleenus 50 - 2000

(kilodalton)
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3A
3B (Singla  Chawla, 2001)

Dugeze crab (Cancer magister), King crab (Paralithodes Camshatica),
Pacific shirmp (Pandalus borealis) 1 (Felt , 199)

(dleminerization)

05 (oxalic acid)

40 -50

(Physico-chemical properties of chitosan)

(free amine) 50

(linear polyamine)
(polycationic)
(chelating)

(acetic acid)
(polyelectrolyte)
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A
()

. N-acetyl glucosamine
 glucosamine






1
Organism
Crustacea Crab3
Shrimp3
Lobster3
Insects True fly3
Sulphur butterfly3
Fungi Aspergillus nigerb
Mucor rouxu

&0rganic weight of cuticle; tdry weight of cell wall

Felt , 1998

(R I VK] !

Chitin content (%)
21
69.1
69.8
54.8
64.0
42.0
44.5

2



2

(hydrophiliic)
( 2) (Singla  Chawla, 2001)

(film) (spongy)  (gel) (bead)
(Nunthanid , 2001)

(Biological properties of chitosan)

(biodegradable)
(Singla Chawla, 2001)
(bleeding time)
(Klokkevold , 1999)
(atherosclerosis)
(Rao  Sharma, 1997)
! (Braye , 2001,
Chung , 1998) (Lee , 2000a, 200h)

! (Glenn , 1997)

(polymorphornuclear  cells)
(arachidonic acid)
(- ami , 1998)

(Tarsi , 1997, 1998)
(antibacterial) (antiviral) (antifungal)



Properties

Physical Particle size <30 micron
Density 1.35-1.40 glcc
pH 6.5-7.5

Solubility Insoluble inwater but soluble in acids
Chemical Chemical polyamine
* High charge density at pH < 6.5
* Adhere to negatively charged surfaces
* Form gels with polyanions
High molecular weight, linear polyelectrolyte
»  Viscosity-high to low
Chelates certain transitional metals
Amiable to chemical modifications
» Reactive hydroxy/amino groups

Singla  Chawla, 2001
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(bactericidal)
(Dodane , 1999)

(agglutination)
(nonspecific binding)
(ionic binding)

(fluid) (Klokkevold , 1999)
(chemical bonding) (Chung , 1998)
(coliagen-chitosan blended films)
(plastic surgery)
(graft)  (Braye , 2001)
(Glenn , 1997) Kayano
(1998)

(Rao  Sharma, 1997)



(Usami , 1998)
(angiogenesis)
(Braye . 2001)
(artificial skin)
(Chung 1998)
(contact lenses) (artificial cornea)
(Ofori  Fell, 2002; Shu Zhu, 2000; Soane , 1999; Wang
, 2001) ( coadhesive)
(Wong , 1999)
(Singla -~ Chawda,
2001)
10
(pH)
(gastric juice)
(D-glucosaming) (sialic acid)
(mucin)
(Shah, , 1999)

0.5



(crater like pit)

24
(viability) (tight junction)
(lactate dehrdrogenase) (Dodane , 1999)
(cilia)
(Witchi Mrsny, 1999)
(cytokine)
(Singla Chawla, 2001)
(locally delivery drug)
(Needleman , 1997)

lkinchi
(2002)

(Porphymones gingivalis)

(Patel

2000a; 20000)

(paste)
platelet-derived
growth factor BB (tri-calcium phosphate)

(Lee
, 2000a)

(tissue engineer hone formation)
(scaffolding material)
3 (osteoblast)
(Lee , 20000)
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(Needleman , 1998)

(Tarsi , 1997, 1998)
b (Singla
Chawla, 2001)
(hydro
gel) (Humamo , 1997: Kayano

, 1998; Needleman , 1997, 1998)
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