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Abstract: The bone formation promoter recombinant human parathyroid hormone 1-34 [PTH (1-34)] has a
short half-life and low bioavailability. In this study, we prepared a biodegradable and temperature-sensitive
hyaluronic acid-poly-N-isopropyl acrylamide (AHA-g-PNIPAAm), and further investigated its effects of PTH
(1-34) release and cell behavior as drug carrier. The structure of AHA-g-PNIPAAM was confirmed by hydrogen
nuclear magnetic resonance spectroscopy and infrared spectroscopy. Next, PTH (1-34) loaded thermo-sensitive
hydrogels were prepared by physical swelling method and their stability was investigated. The morphology of

hydrogel was observed by scanning electron microscope. The minimum critical transition temperature and drug
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release behavior of hydrogels were investigated by ultraviolet spectrophotometry. The tetrazolium-based colorimetric

assay (MTT assay) was used to investigate the toxicity and proliferation effects of PTH (1-34)-loaded thermo-sensitive

hydrogel on mouse mononuclear macrophage RAW264.7 and mouse precranial osteoblasts MC3T3-E1. The effect of
PTH (1-34)-loaded thermo-sensitive hydrogel on the differentiation of RAW264.7 was investigated by the tartrate-
resistant acid phosphatase assay. The results showed that the PTH (1-34)-loaded thermo-sensitive hydrogel prepared

in this study displayed regular three-dimensional honeycomb structure, and had good stability, thermo-sensitivity

and sustained and controlled release properties, which could promote the proliferation of MC3T3-E1 cells more
effectively and inhibit the differentiation of RAW264.7 into osteoclasts.
Key words: hyaluronic acid; thermo-sensitive hydrogel; drug sustained and controlled release; osteoclast;

recombinant human parathyroid hormone (1-34)
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Scheme 1  Synthetic route of adipic acid dihydrazide-hyaluronic acid-poly-N-isopropylacrylamide (AHA-g-PNIPAAm). ADH: Adipic acid
dihydrazide; EDC: 1-Ethyl-3-(3-dimethylaminopropyl) carbodiimide hydrochloride
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Figure 1 '"H-NMR spectra of adipic acid dihydrazide-hyaluronic
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Figure 2 FT-IR spectra of PNIPAAm (a), AHA (b), AHA-g-PNIPAAm (c)
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Figure 3 Physicochemical characterizations. A: The morphology of recombinant human parathyroid hormone 1-34 [PTH (1-34)] loaded
AHA-g-PNIPAAm in different conditions: after lyophilization (a), 4 °C (b), 37 °C (c); B: UV absorption spectrum of AHA-g-PNIPAAm at
different temperatures; C: SEM images of AHA-g-PNIPAAm (a) and PTH (1-34) loaded AHA-g-PNIPAAm (b)
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Figure 4 [n vitro release curves of PTH (1-34)-loaded hydrogels. n=3,x+ s
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Figure S In vitro biological safety investigation of AHA-g-PNIPAAm in MC3T3-E1 and RAW264.7 cells. n=6,x* s
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Figure 6 Effects of PTH (1-34)-loaded hydrogels on the proliferation and activity of MC3T3-E1 and RAW264.7 cells, the cells were
respectively incubated with PTH (1-34)-loaded hydrogels in vitro for 48 h (A) and 72 h (B). n=6,x+s."P<0.05, "P<0.01, ""P < 0.001
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Figure 7 Effects of PTH (1-34)-loaded hydrogels on the osteoclast differentiation of RAW?264.7 cells, the cells were respectively incubated

with different groups in vitro for 7 days (A), then the tartrate-resistant acid phosphatase (TRAP) activity of RAW264.7 cells were measured
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