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Emulsification Properties of Poly(lactide-block-ethylene glycol-block-lacticide) Block Polymers
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(Received November 30, 2005)

Homo- and copolymers of poly(lactic acid) have gathered much attention because of their biodegradability and
biocompatibility. They have numerous applications in the biomedical field due to their potential. In their polymers, we
are interested in poly(lactic acid)-poly(ethylene glycol) block polymers. The amphiphilic triblock copolymers,
poly(DL-lactic acid)- poly(ethylene glycol)}-poly(DL-lactic acid) (PLEL), have known to be surface-active ability.
Therefore, we have studied emulsification properties with the polymers. PLEL were prepared by ring-opening
copolymerization of DL-lactide and poly(ethylene glycol) catalyzed by stannous 2-ethylhexanoate. We prepared ethyl
acetate-water-PLEL emulsion and applied this emulsion to biodegradable polymer scaffolds. PLA scaffolds were
prepared by an emulsion freeze-drying method. These scaffolds were made by varying water weight fraction. Their

surface pore size became larger with increasing water weight fraction.
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Fig.2 Preparation flow chart of PLA sponge

Table 1 Preparation condition of PLA sponge

PLA PLEL Water Ethyl acetate
Water:Oil| concentration | concentration | concentration | concentration
[wt%] [wt%] [wi%)] [wt%)]
3.7 27 63
5:5 50 50
6:4 5 3 54 36
7:3 63 27
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Table2 Emulsion type of Water/Isopropyl acetate/PLEL

system
PLEL PLA HLB solubility cloud emulsion
Mw  Mw test  point{°C]  type
11124 9281 33 x - w/0
6200 4357 5.9 x - w/0
5637 3821 64 A - W/0
5253 3410 70 @ - o/w
4567 2724 81 O 345 o/w
4274 2431 86 O 42.0 Oo/W

water/ Isopropyl acetate /PLEL=47.5/47.5/5 (Wt%)
xPrecipitation A Dispersion@TranslucentOClear

50 pm

Fig. 3 Optical microscope images of water / isopropy! acetate
/ PLEL emulsion, (a) water:oil=1:6, (b) water:oil=1:7,
(c) after 1 day of (b) and (d) after 1 day of 1 wt%
PLEL aq :0il=1:5
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Fig. 5 Pore size Distribution of PLA sponge

Table 3 Pore diameter of peak top from Fig. 5

Water : Ethyl acetate] Diameter of peak top [nm]
3.7 $94500
5:5 #5500
6:4 $36000
7:3 $97000
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