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Preparation of metformin hydrochloride loaded
pH-sensitive hydrogel microspheres

XIE Yinghua, LIU Zhaoxia, ZHANG Meimei, ZHANG Dongmei

(School of Chemical and Pharmaceutical Engineering, Hebei University of Science and Technology, Shijiazhuang, Hebei
050018, China)

Abstract : In order to avoid the irritation of metformin hydrochloride to the stomach and realize its release in the intestine, with
metformin hydrochloride as the main drug and chitosan/sodium alginate as the composite support, the optimal formulation and
preparation technology of metformin hydrochloride loaded pH-sensitive hydrogel microspheres were selected, and the pH-sensi-

tivity and in vitro drug release characteristics were investigated. The formulation and process were optimized by single factor
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test and orthogonal test. The morphology was characterized by SEM. The entrapment efficiency and drug-loaded amount were
determined by UV. The release degree was studied by rotating basket method. The results show that the optimized prescription
is as following: chitosan and sodium alginate with a total concentration of 2% (mass-volume ratio) , mass ratio of sodium algi-
nate to chitosan =1 * 1, mass ratio of drug to sodium alginate=2 : 5, and 3.5% CaCl, (mass-volume ratio). The cumulative
release rate is less than 4% in artificial gastric juice within 6 h, and up to 96.4 % in artificial intestinal juice within 6 h. The for-
mulation and process are stable and reliable, and the hydrogel microspheres have high mechanical strength, good biodegrad-

ability and stability. So it is a new metformin hydrochloride delivery system.

Keywords: pharmaceutics; metformin hydrochloride; sodium alginate/chitosan; pH sensitivity; hydrogel; microspheres
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Tab.1 Orthogonal test factors and levels table

KV Mz A/ % % B W% C W% D/ %
1 2 1:1 235 1.5
2 3 231 3:5 2.5

3 4 3:1 45 3.5
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Tab.2 Orthogonal test results

K5 H#E A H# B H# C K% D AR/ WEHE/% pHEURME/% e
1 1 1 1 1 8.61 68.51 77.67 50.29
2 1 2 2 2 9.37 41.52 80.34 41.91
3 1 3 3 3 10.64 34.42 84.25 41.05
4 2 1 2 3 3.56 56.60 82.04 45.67
5 2 2 3 1 9.62 27.23 71.50 34.35
6 2 3 1 2 2.47 29.65 75.38 33.86
7 3 1 3 2 12.89 51.51 78.36 46.05
8 3 2 1 3 9.89 54.37 75.72 45.21
9 3 3 2 1 14.05 43.64 71.78 41.73
X 133.25 142.01 129.36 126.37
X 113.87 121.47 129.31 121.82
X3 132.98 116.63 121.44 131.92
K, 44,42 47.34 43.12 42.12
K, 37.96 40.49 43.10 40.61
K 44.33 38.88 40.48 43.97
R 6.46 8.46 2.64 3.37
3 FTEIWER A4 KRB &L AR R
Tab.3 Variance analysis results Tab.4  Verification results of prescription for
Iy 2 IR B2 A BiiE By r p preparation of hydrogel microspheres
B A 82.32 2 4116 5.95  >>0.05 FE H,hm/ % (kR IR pH #EAE/ %
H#E B 121.06 2 60.53  8.75  >>0.05 1 11.85 57.61 77.31
H#EC 13.83 2 6.92 1.00  >0.05 2 11.26 58.43 76.25
H% D 17.07 2 8.53 1.23  >0.05 3 11.47 56.24 75.12
T Fo0s (2:2)=19.F0.01(2,2) =99, B 11.53 57.43 76.23
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Fig.2 SEM images of hydrogel microspheres
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Fig.4 Drug release profiles of metformin hydrochloride Fig.5 Sequential release curves of metformin hydro-
loaded pH-sensitive hydrogel microspheres in dif- chloride loaded pH-sensitive hydrogel micro-
ferent phosphate buffer solutions spheres and metformin hydrochloride enteric-

coated tablets
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