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Optimization of Freeze-drying Technology of Albendazole Nanosuspension

REN Jie-ru"*, MA Yun-fang’, WANG Jian-hua®, CHEN Ji’(1.Basic Medical Sciences School of Xinjiang Medical
University, Urumqi 830054, China; 2.The First Affiliated Hospital of Xinjiang Medical University, Urumqi
830054, China)

ABSTRACT OBIJECTIVE: To optimize freeze-drying technology of albendazole nanosuspension so as to prepare albendazole
nanometer powder. METHODS: By adopting freeze-drying method, with particle size and Zeta potential as the indexes, single fac-
tor test and verification were made on pre-freezing temperature and the type, ratio and mass fraction of cryoprotectants, and then
the albendazole nanosuspension prepared by liquid phase precipitation method was made into albendazole nanometer powder. RE-
SULTS: When the pre-freezing temperature was —20 °C and the cryoprotectant was 4% glucose-mannitol (3:7), the average parti-
cle size of the prepared nanometer powder was (208.03 + 2.13) nm, and average Zeta potential was ( —15.53 £ 0.18) mV. CON-

CLUSIONS: Albendazole nanometer powder with better particle size and potential can be prepared by freeze-drying technology.

KEYWORDS Albendazole; Nanosuspension; Cryoprotectant; Freeze-drying
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Tab 1 Effects of different pre-freezing temperatures on al-

bendazole nanometer powder (X = s,n=3)

WRIRIE , °C Fif% , nm Zeta BV, mV
-20 298.00 +1.94 —13.27+0.32
=35 296.56 £ 3.66 —11.28 £0.34
-80 314.00 +2.04 —-11.10£0.26

i 2% 1A, 7E — 20, — 35, — 80 °C T Hil 15 H kL i 45
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Tab 2 Effects of different cryoprotectants on albendazole

nanometer powder (¥ +s,n=3)

R e el S

Fife ,nm Zeta UV ,mV

A ++ 220.80 +8.90 ~17.54+1.17
TR ++ 240.70 +10.43 -16.17+0.68
b ++ 248.17 +3.61 -17.11+1.23
EXRi ++ 240.47+7.10 -16.65+0.57
SR ++ 260.17+1.23 -15.21%0.58
A ++ 226.33+£6.79 -17.96+1.08
T #R +++ 214.10 +3.85 —-18.44+0.39
111Z4 ++ 246.03 +7.83 -15.03 £ 1.06
iR ++ 237.57+8.29 -16.81+0.36
s + 298.00 + 1.94 -13.274£0.32
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Tab 3 Effects of different ratios of glucose to mannitol on al-
bendazole nanometer powder (¥ +s,n=3)

’%%*ﬁ-ﬁﬁgﬁgﬂ i *ﬁﬁé,nm Zeta Fﬁfﬁ,mv
1:9 234.23+3.32 —12.40 £ 0.05
2:8 255.00+7.05 —11.49+0.54
3:7 206.70 +2.19 —14.53 +1.40
4:6 232.80+1.43 —14.76 +0.49
5:5 247.33+5.10 -15.90+0.71
6:4 237.03+9.86 -16.50+0.67
7:3 235.83+6.17 —15.51+0.38
8:2 240.20+5.12 —-15.45+0.26
9:1 243.00 +5.30 —15.78 £0.56

Y =popit 298.00 +1.94 -13.27+0.32
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Tab 4 Effects of different mass concentrations of cryopro-

tectants on albendazole nanometer powder (X +s,n=

3)
JE A E, % kift ,nm Zeta L, mV
= 298.00 £ 1.94 —-13.27+£0.32
2 226.87+£2.30 -12.03£0.50
4 206.70 £2.19 —-14.53£1.40
8 233.50+1.19 -12.53+1.78
12 264.43 £4.94 -16.53£0.93
16 281.32£2.67 —-13.43£0.55
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