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Fig. 1 The schematic synthesis of polylactide grafted dextran copolymers
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Fig. 2 Confirmation of the introduction of TMS groups into
dextran by ' H-NMR
a) The spectrum of pure dextran measured in D;0; b) The

spectrum of trimethylsilyl dextran measured in D-benzene
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Fig. 3 The confirmation of the introduction of TMS
groups inte dextran by FT-IR
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Fig. 4 The confirmation of the introduction of TMS groups
into dextran by DSC
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Fig. 5 'H-NMR spectra of Dextran-g-PLA before

{lower) and after {upper} deprotection of trimethylsilyl

groups by methanol
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Table 1  Comparison of intrinsic viscosity change of Dextran-g-PLA

copolymer and linear-PLA before and after acid treatment

(7] (dlsg
Sample M of PLA Before acid After acid
treatment treatment
Dextran- g-PLA 6800° 1.51 0.29
Linear-PLA-1 7000" .35 0.26
Linear-PLA-2 5.75 x 10% 1.48 1.22

* It referred to average molecular weight of PLA segments before any
treatment and was calculated from ' H-NMR analysis.

® It was calculated from Mark-Houwink formula ([ 7]] = kM* );'g: .

Wit 'H-NMR,GPC ¥ F B tLiFA T HZ BEfL #i B
B(AcylD)SI R AXEES YR AR . @i e
EFEEE A TMSD = Acyl-D M £ 8L 8, RATH
RTEEARBEARBERENRUESESR
WEMUEEHHEN T2 M 3. SANEILR
M, BT EREHEETHSIA L ELERYHFEK
HEETHEMERA.

Table 2 Main properties of Dextran-g-PLA copolymers in comparison with pure linear PLA

Glucose units

Centact angle (°)

Sample [l (dug) Water uptake { % }°
{mol % ) Before de-protection Allter de-protection
Dextran- g-PLA-1 2.50 0.8 8.5+ 1.8 72.5+1.1 4.2+0.08
Dextran-g-PLA-2 1.57 1.5 85.0x1.3 72.1+£0.9 6.3+0.11
Dextran- g-PLA-3 0.82 3.1 89.8+2.2 69.5x2.1 7.7£0.20
Linear-PLA 2.4t - - 80.1+1.4 3.6 0.05

* Refers to the Dextran- g-PLA copolymers after de-protection

Table 3 Main properties of acetylated dextran- g-PLA copolymers

(4] [ Lactidyl )/ Contact Water
Sample .
(dL/g) { Glucose ] angle {deg.) uptake (%}
Graft-1 2.68 103/ 1 72.4x0.7 1.4
Graft-2 1.11 51.8/1 70.5+1.1 2.1
Graft-3 0.49 2,571 68.8x2.2 -

* Data not able to be obtained hecause Graft-3 is brittle .
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Fig. 6 Comparison of degradation behaviour among acetylated
dextran- g-PLA with different lengths of PLA side chains
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Fig. 7
Dextran- g-PLA, acetvlated dextran-g-PLA {Grafi 1) and

Comparison of degradation behaviour among

linear PLLA with similar original inherent viscosity
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Fig. 8 GPC profiles of different degraded polylactidegrafted dextran copalymers in comparison with linear PLA with degradation time in pH 7.4 PBS at

37°C
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STUDY ON A COMB-LIKE COPOLYMER DERIVED FROM
DEXTRAN AND L-LACTIDE:SYNTHESIS AND DEGRADATION

CAI Qing, BEI Jianzhong, WANG Shenguo
( State Key Laboratory of Polymer Physics and Chemistry , Institute of Chemistry , Chinese Academy of Sciences , Beijing 100080}

Abstract Comb-like biodegradable polylactide-grafted dextran copolymer (Dextran-g-PLA) was synthesized in a
bulk lactide polymerization reaction using dextran derivative as macroinitiator and stannous octoate as catalyst. The
Dextran-g-PLA copolymers were characterized by 'H-NMR, GPC and intrinsic viscosity measurements, and their
molecular architecture was confirmed as PLA segments attached to dexiran backbones. Compared to pure PLA, the
copolymers showed higher hydrophilicity and faster degradation rate due 1o the incorporation of hydrophilic glucose
units and comb-like structure, which resulted in shortened PLA chain length. This Dextran-g-PLA copolymer was
envisioned having good cell affinity and being a good candidate as cell scaffold materials for tissue engineering
applications..

Key words Biodegradable, Dextran, L-Lactide, Brush-like, Tissue engineering



