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Preparation and evaluation of insulin thiolated hyaluronic
acid nanoparticles in vitro
HUANG Ai-wen' ZHAO Jiadi' > LIU Zhi-hong' ZENG Qi-ping' > SONG Hong-tao' > **

( 1. Department of Pharmacy Fuzhou General Hospital of Nanjing Military Region Fuzhou 350025 China; 2. College of Medicine
Xiamen University Xiamen 360005 China; 3. College of Pharmacy Fujian Medical University Fuzhou 350108 China)

Abstract Objective To prepare insulin thiolated hyaluronic acid nanoparticles ( Ins-HA-Cys-NPs) and study its physicochemical properties.
Methods The Ins-HA-Cys-NPs was prepared by ultrasonic emulsifying method and the properties of nanoparticles including morphology mean
diameter Zeta potential entrapment efficiency and drug loading efficiency were studied as well as the cryoprotectant selection. Results The prepared
nanoparticles was round in appearance and the mean diameter was( 178.5 £0.8) nm the polydispersity index was ( 0.214 +0.013) and the Zeta
potential was « 38.47 +0.46) mV while the entrapment efficiency was (48.85 £0.66) % drug loading efficiency was (4.79 £0.13) %; 10%
mannitol as cryoprotectant provided uniform and well dispersed suspension of nanoparticles with blue opalescence after redispersion. Conclusion The

thiolated hyaluronic acid nanoparticles may be used as the carrier for oral drug delivery system of insulin and it provides a basis for studies on rats in

vivo.
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Tab. 1 Scoring standard
(s)
0-~2 + + + >90 + +
3-5 + o+ 60 ~90 +
6~8 + 30 ~60
9~10 <30
2
2.1 HA-Cys
2.1.1 'HNMR 1 HA HA<Cys 'HANMR
3.3 ~3.9 ppm
o HA-Cys ( 1B) 2.88 ppm
Cys Cys HA
1 HA(A) HA-Cys(B)

Fig. 1 "H-NMR spectrum of HA ( A) and HA-Cys( B)
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2.5 Ins-HA-Cys-NPs 4

4 Ins-HA-CysNPs
Fig.4 TEM photo of Ins-HA-Cys-NPs

2.6 InsHA-Cys-NPs

2 HA(A) HA<Cys(B) 1
Fig. 2 IR spectrum of HA( A) and HA-Cys( B)
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pH=6.8 PBS HA-Cys 9 10 4 3 5 12
10 2 8 9 7 24
° 11 5 9 9 10 28
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Tab. 3 Effect of cryoprotectant agents on nanoparticles after freeze drying

Zeta
('nm) (mV) (%) (%)
1 178.5 0.223 -42.36 48.4 4.72
2 10% 278.8 0.230 -28.94 35.8 3.51 1
3 2% 256.3 0. 208 -30.49 35.3 2.83
4 5% 249.7 0.216 -31.83 49.2 3.64 2
5 10% 182.5 0.231 -41.11 48.1 4. 68
6 5% +5% 307.2 0.215 -32.29 32.7 3.23
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