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Fig.1 Formation mechanism of citric acid crosslinking immobilized Chlorella composites
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Fig.2 FT- IR spectra of (a) Chlorella, and (b~f) citric acid
crosslinking immobilized Chlorella composites at reaction
temperatures of 110 ‘C, 120 ‘C, 130 °C, 140 *C and 150 C,
respectively
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Fig.3 SEM graphs of (a)Chlorella and (b~d)citric acid crosslinking immobilized Chlorella composites at different magnifications

Tab.1 Surface characteristics of Chlorella and citric acid immobilized Chlorella composites

Samples Carboxyl content /(mmol- kg™") Esterification rates/% pHezc

Chlorella 3540 3.8
Chlorella @CA-110 740 28.4 3.1
Chlorella @CA-120 896 37.7 2.8
Chlorella @CA-130 1090 442 2.5
Chlorella @CA-140 1124 49.9 24
Chlorella @CA-150 1012 52.1 2.7

note:Chlorella@CA- 110, Chlorella@CA- 120, Chlorella@CA- 130, Chlorella@CA- 140 and Chlorella@CA- 150 were
immobilized chlorella composites with citric acid crosslinking under reaction conditions of 110 °C, 120 °C, 130 °C,

140 °C and 150 °C, respectively
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Fig.4 Zeta potential of Chlorella, and citric acid crosslinking
immobilized Chlorella composites prepared at different
reaction temperatures
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Fig.5 Water absorption of the composites prepared at different
reaction temperatures in distilled water and phosphate
buffer solution at pH 6.8, respectively
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Fig.6 (a) Swelling process of the composites prepared at various reaction temperatures, (b) pseudo-first-order Kinetics model

and (c) pseudo-second-order Kinetics model

Tab.2 Kinetic parameters of the swelling process for citric acid immobilized Chlorella composites

Pseudo-first-order kinetics model

Pseudo-second-order kinetics model

Samples Ql(g g")
K, R Qeal(g ") K, R Qeal(g- g")
Chlorella@CA-110 22.6 0.0454 0.9845 20.47 0.0023 0.9940 26.55
Chlorella@CA-120 26.7 0.0496 0.9955 25.67 0.0020 0.9974 31.42
Chlorella@CA-130 33.1 0.0751 0.9718 4459 0.0015 0.9937 39.71
Chlorella@CA-140 35.8 0.0642 0.9954 39.64 0.0016 0.9953 42.09
Chlorella@CA-150 322 0.0628 0.9922 36.61 0.0015 0.9943 38.52
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Fig.7 Swelling behavior of citric acid crosslinking immobilized
Chlorella composites at various pH values
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Fig.8 (a) Drug loading ratio of pure ketoprofen on citric acid crosslinking immobilized Chlorella composite; (b)
slow-release ratio of citric acid crosslinking immobilized Chlorella composite
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Preparation of Citric Acid Crosslinking Immobilized Chlorella Composite and

Drug Slow-Release Performance

Hao Li', Bo Bai', Ke Pei', Yu Luo', Linlin Liang', Heming Wang', Kehui Peng', Fangli Cao’

(1. Key Laboratory of Subsurface Hydrology and Ecological Effect in Aird Region (Chang an University),

Ministry of Education, Xi "an 710054, China; 2. Design and Research Institute of Shaanxi Construction
Installation Group, Xi ‘an 710054, China)

ABSTRACT: Natural Chlorella has unique physicochemical/biological properties. An eco-friendly composite material

was prepared by thermo- chemical modification of Chlorella with citric acid and used as drug release carrier for

ketoprofen. The structure and morphology of the synthesized citric acid-Chlorella composites were characterized by

FT-1R and SEM, respectively. The surface properties such as carboxyl content, esterification rate, and isoelectric

charge point of the composites synthesized at different reaction temperatures were studied, and 140 °C is determined

as the optimal reaction temperature The composite prepared under this condition has the maximum water absorption

multiplicity of 35.8 g/g and exhibits a sensitivity to pH of swelling medium. The drug loading performance of citric

acid cross-linked immobilized Chlorella vulgaris composites and the slow release performance under simulated in

vivo environment were investigated using ketoprofen as template drug. The results show that the cumulative release

rate of ketoprofen after 8 h is 93.8 % and 79.7 % at pH=1.2 and pH=6.8, respectively, and the polymer has a slow

release effect on anti-inflammatory drugs with potential applications.

Keywords: immobilization technology; hydrogel; swelling; drug loaded; slow-release



