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Abstract

The improvement in surgical technique and the barrier materials have made the GTR
technology successfully applied in treating the periodontal diseases. Various resorbable
barrier materials have been marketed during these few years offering the benefit of no
need for second-stage surgery. Although these materials showed some promising resullts,
it has to conclude that the ideal resorbable membrane still needs to be developed. Our
goal is to develop a hybrid polymer GTR membrane system to meet specific human
biology requirements and to reduce the period of healing time.

We proposed a two-year project. The major task of the first year will be the design
and preparation of resorbable GTR membranes. In the second year, in vitro and in vivo
test will be employed to evaluate this multifunctional GTR membrane. So far, the melt
transesterification, solid-state polymerization, and hydrolysis reaction were studied to
establish the core technology. The addition of hydroxyapatite (HA) will enhance
osteoconductive properties into resorbable polymer matrix. The prototyping hybridized
GTR membrane will be prepared by the end of first year to ensure the continuity of

second year project.

Keywords: GTR - transesterification - resorbable membrane - hydroxyapatite (HA)
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(2) 1 Processing-Blending = ;% it = hybrid composite # %
(3) GTR membrane # & 2. chitosan hydrogel coating /&2
(4) GTR mambrane 2. invitro & invivo evaluation (Animal Test)
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(1) H#
PLLA (poly lactic acid) - MW=182 kD> Shimadz Co. ; PET (polyetylene-terephthalate) I.V.
=0.64dL/g- iz L i* % ; CD-PET (cation dyeable Polyetylene-terephthalate), 1.V. =0.6 dL/g -
#75k & 4 5 PBT (polybutylene teraphalate) - I.V. =0.8dL/g » #75 & % ; PPT.
(polypropyleneteraphthalate) 1.V. =0.7 dL/g - #f4 = @ - PCL (poly( -caprolactone) > MW =
80,000 » Dow Chemical ; Chitosan (DD=95%, 35KDa), + & #'4# - Lactic acid, ACROS -
N-Methyl-2-pyrrolidinon (NMP), ACROS - Distilled water (g %z &% ) -
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(1) 20ml Sample bottle, & -

(& F $#8 /4 #1 ik, PC-420, CORNING USA -

(3)T + = #*+, XS205, METTLER TOLEDO -

(4) pH meter, SP-2200, SUNTEX -

(O)FF B+ 7 + & pcd, Scanning Electron Microscope(SEM), S-2400, HITACHI, Japan -
(6) % ¥ % (Internal Mixer) » Hakke Polydrive

(7):# & & 44 (Laboratory Mixing Molder  -Altas
(2) #4242 H)
Soft Segment Hard Segment
*Various MW PEO PLLA
l PTT
«Compoasition
Melt eTemp. v.s. Time
; ificati sCatalyst
Osteoconductive Transesterification
Additives ]
Hyd tite (HA) Membrane +Thickness
*Hydroxyapatite ) : _
«Tricalcium Phosphate (TCP) Preparation Porosity
Inflammation
Inhibitor

*Chitosan/Collagen hydrogel
*BMP
*Growth Factor

Resorbable GTR
Membrane
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TR PR R 1 0 B RS hoBl 2 #rm 0 DSC #4445 8tk A7 PLLA/PBT (70/30)2
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BHM AL ATHA A F BF BB D 10mIn G RRBLREF VRGP EHE B
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Temperature (°C)
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4.2 Hix X & F B (Solid-Sate Polymerization )

FALEREF B MR RFERER LT ABREF P TRTLGFEF L+ 2
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BAe 1 fs 2 Bfn b ILE - 5 EL(242°C) > @ Y5 BL B 2t s PET(260°C)2 PTT(220°C) > %87+ % %
o R R B FHO R CFARREPFRLHE d - pn@g s gp sz e
BISL AR H - BB 5 AR T A PET & PTT P2 4p 4 322 PET/PTT B 2 B s F

EfsldnT LG M -

/'\ Reaction Time

—
l
I
1
1
\)
l
I
)
\
\
|
|
r
}

15 hr

10 hr

5hr

Endothermic
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Temperature (°C)
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4 - ~PET/PTT (75/25) . 230CEZ ™ » A b B & PR A2 (s » DSC # A 45 2. 3 2L JF o

PET/PTT) 75/25
Oh 5h 10h 15h 20 h
1 Run( ) 242 252 | 219/250 | 238 232
2"Run( ) 232 | 245/251 243 230 223

% Z P EIT- HHE7 R PET/IPTT 2t b2 BB EFHEREF Kie > 217 DSC

BT E5FEE ) BT R TR MR T NIRRT T REN

- A F PET/PTT 24 2. 230CE 27 > % I B & P AL (5 > DSC #4152, %5 BL L 2 o

peTeTT)|  75/25 80/20 90/10 95/5
Untreatedl 20h Untreatedl 20h Untreatedl 20h Untreatedl 20 h

1¥Run( ) 242 236 242 230 243 241 251 244
2"Run( ) 232 224 240 231 | 229/237 | 235 244 241
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M #cdp ¥ e - 4 2+ Exponential Decay Function & {7 ¥ EF AT 0 @ 1 T K3 IR B R
PLLA ~»~ 3 & %2 B % -
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44PLLA/HAIPCL 4 & +H2 % %

GAR TG PR AR L PR R 2 FR TR d A A EA L 2 g A FIH -
HZBBAHCERF AR PP NEF LI RREPFRN S WERE A B
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—— PLLAPHAPCLE0LM
—— PLLAPHAPCLTO0Om
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—— PLLAPHAPCLEDSD

T T T T
1} 100 200 a0 {m

Time (sec)

B~ ~ 3 F PLLA/HA/PCL 2% i> &% kv - f2 4 $pFR 2 1 o

B~ 5 PLLA/HA/PCL ‘e = i» 5.8 A 4aR 5 o 97d Wid P 244 &8 PLLA 2
Fadirz PR G F PLLA 5 8% 1 70% & { K3 50%F 0 3 % 2 bending
strength 4~ 144848 % - @ B4 5 % F (PLA+HA):PCL == & 2 # 4 {78cd5 - ¢ DSC #kdy

2. 1st-scan & 2nd-scan 2.3 2kd 6 C': 3 CzZ VBT o Va2 v gtz 4
BT M -

120
T o S .

e e

Strength gg [ O R — TSR OSSR 4
(MPa) | | s \\——%x//

P — e - .

20 [ e — e .

90-10 80-20 70-30 60-40 50-50

Ratio of (PLA+HA) and Polycaprolactone

B~ ~ 7 F PLLA/HA/PCL 2 = i> tiR 3597 % 528 % 2_ 4 14
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(PLA+HA) : PCL = 30:70
» (PLA+HA):PCL 2. # » 47 #icdy.
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45Chitosan 3 2 Fe @ &2 4p 7 35
A %-E 3 Ei2 %7 K pE chitosen 22 PLLA/HA/PCL i Hif & @ 5| L4 2 ¥ 12
By RS 2 3V F & 0] o d 3% Chitosan ¥ ;2335 ® 0 435 % Lacticacid 5 73 A& 0 #-
Chitosan 7 j2 % 455 ¢ 5 M % 4 > L e & 1 ch73 f22 & Chitosan i3 i » e » 3 1t ]2
NMP 3 & > %" - #$EI353 RERBRAFE BB RAT 3 k470 dpot 24

B 2_Ap T 5 0 Bl- P 5 chitosan 3% 2 AP B o

CHEoesn | Lactic scid

L W
insalubie -
- ' - ¥
" p Soluble
MMF 0 1 . WM @ W 0 Wik
[t} il |

B]-- ~ Chitosanin Lactid acid / Water / NMP ~ Phase Diagram

4.7 PDLLA / Chitosan i3 i 2 fie

;ﬁd Ternary Phase Diagram + By f# 2 PDLLA % Chitosan # Water 2 NMP = f&
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e

ooom 1z 492 Chitosan 3R fe i (6 § 3 S 47 b i 5Ab A FEEY > A 7 )
Bl - RS 0 B No4 2 47 N i b et K> o 10 8 FIER A M 220 18 2
= 23 53 4 Nod 2 Chitosen #f i st (.69 5 0.08%0 > dp s H & Jm sl ki

gt o

FIPDLLA # ¥ % g& -k 14 ( hydrophobic) @ Chitosan & ik 144432 (hydrophilic) » & ¥ % f&
PREFOHPEREFRES S > RFLFE G FARRL FIEFOLBDT AL 0 @
FiB R s v R E e ¥ 2 % 1149 Chitosan Solution#? 559 PDLLA Solutionr/ ¥ 1/90+
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(a) Chitosan / PDLLA = 1/87 (b) Chitosan / PDLLA = 1/69
Bl - -~ Chitosan/PDLL i 7 2 fe 1R & b2z 4p % 122 B 1%

Mt RE s s d SEM R (T W) T ERE A G T X T I A
a3 _t_':;w;_gsaﬁ%]] 10~100 ¢ m -

B - -~ Chitosan/PDLL &%=z SEM P& * (900x)
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B~ = ~ GTRbarrier 48 » $ F2_ &> 4 2 5% i 42
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