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Preparation and characterization of a new-type thermal-sensitive polylactic acid microsphere
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Abstract

BACKGROUND: At present, the research of controlled drug release has been focused on intelligent microspheres based on
polylactic acid.

OBJECTIVE: To prepare a temperature-controllable and biodegradable microsphere carrier.

METHODS: First, 2-hydroxyethyl methacrylate was used as evocating agent for ring-opening polymerization of lactide, and
stannous octoate used as catalyst. Through regulating the proportion of lactide and ethyl methacrylate, a double-bound polylactic
acid ethyl methacrylate (PDLLA-EMA) of different molecular masses was obtained. After that, methylbenzene was used as
solvent, and the copolymerizations of PDLLA-EMA with double bound and poly N-isopropylacrylamide (PNIPAm) were initiated
by free radical reaction with a solution synthesis method, and then the biodegradable and temperature-sensitive
PNIPA-g-PDLLA-EMA was prepared successfully. At last, the thermal-sensitive polylactic acid microspheres were prepared by a
double emulsion method.

RESULTS AND CONCLUSION: The thermal sensitive temperature of PNIPA-g-PDLLA-EMA prepared was in a range of

35-42 °C. The range of microsphere particle size was (13.70+0.70) to (28.90+0.50) um, and the change rate of particle size was
(138.7+4.20)% to (170.0£10.00)%. Compared with other same type materials, this kind of microsphere has potentialities in
biomedicine.
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Figure 1 Synthetic route of polylactic acid

ethyl methacrylate (PDLLA-EMA)
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Figure 2 Synthetic route of poly
N-isopropylacrylamide-g-polylactic acid
ethyl methacrylate (PNIPA-g-PDLLA-EMA)
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Figure 3 Preparation schematic diagram of poly
N-isopropylacrylamide-g-polylactic acid ethyl
methacrylate (PNIPA-g-PDLLA-EMA) microspheres
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Table 1 Glass transition temperature of PNIPA-g-PDLLA-EMA

Glass
Sample PNIPA PDLLA-EMA transition )
(%) (%) temperature
(€)
PNIPA-g-PDLLA-EMA1 30 70 35.30
PNIPA-g-PDLLA-EMA2 40 60 37.80
PNIPA-g-PDLLA-EMA3 50 50 40.10
PNIPA-g-PDLLA-EMA4 60 40 42.50
Zetasizer-
average Zetasizer- Ghangs rate of
Sample particle size at averag% particle size
room particle = O
temperature’> (xS, um) (xts, %)
(xts, ym)
PNIPA-g-PDLLA-EMA1  28.90+0.50  40.10+0.30  138.70+4.20
PNIPA-g-PDLLA-EMA2  20.60+0.90 29.40+0.50 142.70+9.10
PNIPA-g-PDLLA-EMA3  17.30+1.10 26.20+0.70  161.40+5.20
PNIPA-g-PDLLA-EMA4  13.70+0.70 23.30£0.50  170.00+10.00

PNIPA-g-PDLLA-EMA: poly N-isopropylacrylamide-g-polylactic acid
ethyl methacrylate; PNIPA: poly N-isopropylacrylamide; PDLLA-EMA:
polylactic acid ethyl methacrylate; Glass transition temperature': Glass
transition temperature of producer came from Figure 6; Zetasizer-
average particle size at room temperature?: Average particle size was
measured by Zetasizer pyV nano particle size analyzer after producer
prepared.
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Figure 4 Thermogravimetric/differential thermal analysis
curves of poly N-isopropylacrylamide-g-polylactic
acid ethyl methacrylate (PNIPA-g-PDLLA-EMA)
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Figure 5 Infrared spectrum of polylactic acidethyl
methacrylate and poly N-isopropylacrylamide-g-
polylactic acid ethyl methacrylate
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Figure 6 H-nuclear magnetic resonace spectrum of polylactic
acid ethyl methacrylate and poly
N-isopropylacrylamide-g-polylactic acid ethyl
methacrylate
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