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ABSTRACT Objective: In this paper, a sodium alginate floating microcapsules was prepared to achieve the goal of sustained admin-
istration in the stomach. Methods: The microcapsules, which had the outer layer of alginate and inner layer of oil, were prepared by a
kind of microcapsule generator. The effects of different preparation parameters on the physical and chemical properties of microcapsules
were investigated. Moreover, the controlled release properties of floating drug delivery system using clarithromycin as model liposoluble
drugs was determined. In the end, the drug loading efficiency and floating test were also carried out. Results: The alginate microcapsules
with floating characteristics were successfully prepared, and the pumping speed had the greatest effect on the microcapsule properties.
The prepared microcapsules can achieve 90% drug efficiency which has low cytotoxicity. In addition, the microcapsules can be stored in
the stomach of mice for more than 6 hours which meant great floating properties. Conclusions: Sodium alginate floating microcapsules
are effective gastric drug delivery system that can significantly prolong the retention time of the drug in the stomach.
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Table 1 The analysis of the pump speed on microcapsule floating characteristics (150 pm/300 m)

(rr}l)Ilj/r:i)n) Particle size (um) Roundness Buoyancy (%) Volume ratio(%)

0.01 641.43%+ 49.38* 2.73% 0.34 -

0.1 528.40% 17.05 0.71% 0.18 -

0.2 589.21+ 32.44 0.70+ 0.22 -

0.3 577.17+ 21.53 0.61+ 0.12 -

0.4 518.42+ 26.34 1.12+ 0.26 19.3+ 7.1 3.20+ 1.12
0.5 539.73+ 28.50 0.65+ 0.11 24.5+ 42 8.74+ 1.63
0.6 531.72+ 24.42 0.53%+ 0.12 284+ 5.2 10.57+ 1.25
0.7 540.15+ 30.28 0.54% 0.08 51.0% 6.2 14.78+ 1.84
0.8 502.12+ 18.20 0.44% 0.07 63.4+ 9.9 22.40+ 145
0.9 635.41+ 48.78 0.79% 0.18 44.8+ 7.9 21.18+ 1.81
1.0 519.32+ 28.84 0.80+ 0.23 60.7+ 3.6 19.62+ 2.04
1.1 510.03+ 21.29* 0.53+ 0.10 68.6+ 9.0 25.62+ 1.16
1.2 564.41+ 34.63 0.61+ 0.10 70.8+ 8.8 23.92+ 1.14
13 487.22% 23.22 0.59+ 0.18 79.7£ 9.3 37.18+ 1.96
1.4 627.84+ 34.16 1.22+ 0.21 61.2+ 5.2 26.98+ 1.63

7E MR & A « Alginate (w/v)=1.0% ,Frequency=1500Hz, Amplitude=9 mm Height = 160 mm;*P<<0.05, R R RO R B HMER KR BINRET

BEARERER,

Note: The test conditions are: Alginate (w/v) = 1.0%, Frequency= 1500 Hz, Amplitude= 9 mm, Height= 160 mm; * P<0.05, which means that the particle

size dispersion coefficient is significant different at larger and smaller pump speed.
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Table 2 The characteristics of microcapsules in different frequency (150 m/300 pm)

Frequency (Hz) Particle size(pm) Roundness Buoyancy(%) Volume ratio(%)
100 634.22+ 44.87 2.05+ 0.54 67.7£ 9.3 23.09+ 1.42
500 640.03+ 40.10 1.99+ 0.46 67.5+ 8.1 15.61% 1.13
1000 592.42+ 40.53 1.60+ 0.58 61.3% 6.2 18.46+ 1.35
1500 534.83+ 33.62 0.84+ 0.29 75.0+ 3.7 2490+ 1.68
2000 539.21+ 18.99 0.49+ 0.15 77.7+ 3.4 28.40% 1.46
2500 511.32+ 10.44 0.37+ 0.10 71.5% 3.9 28.78+ 1.97
3000 531.49+ 17.70 0.29+ 0.04 78.2% 9.6 32.89+ 1.86
3500 545.82+ 14.95 0.44+ 0.09 64.9+ 6.4 25.33% 1.65
4000 682.82+ 45.50 1.94% 0.74 71.8%+ 8.0 2230+ 1.48

7 R & A« Alginate (w/v)=1.0%,Pump=0.9 mL/min, Amplitude=9 mm  Height = 160 mm,,
Note: The test conditions are: Alginate (w/v) = 1.0%, Pump=0.9 mL/min, Amplitude= 9 mm, Height= 160 mm.
R 3 FAEIRIESG T HMEER
Table 3 The characteristics of microcapsules in different amplitude (150 pm/300 pum)

Amplitude (mm) Particle size(pum) Roundness Buoyancy(%) Volume ratio(%)
1 700.57% 68.45 2.82+ 0.95 52.0+ 9.2 16.17+ 1.63
2 558.68+ 39.06 1.96+ 0.71 65.7+ 5.7 18.95% 1.76
3 556.61% 40.45 1.17+ 0.49 60.9+ 4.8 20.74+ 2.13
4 510.55+ 24.67 0.64% 0.14 70.7+ 8.8 22.08+ 1.87
5 498.34+ 25.15 0.36x 0.16 68.4% 9.6 25.76% 2.15
6 494.06+ 18.46 1.05+ 0.18 74.8+ 3.8 14.88+ 1.15
7 474.09+ 22.55 0.78+ 0.20 69.4+ 7.8 21.50% 2.03
8 476.15% 14.60 0.66x 0.15 80.1% 9.6 23.02+ 1.97
9 460.17+ 2.29 0.36x 0.08 73.1% 3.1 26.96x 1.35
10 503.17+ 28.26 0.47+ 0.07 69.3+ 8.7 2428+ 1.32
11 560.22+ 41.41 1.36x 0.60 68.6x 9.5 14.25+ 1.62
12 481.05+ 33.64 1.35+ 0.64 61.2+ 8.8 19.24+ 1.41

iE R 525 8« Alginate (w/v)=1.0%. Frequency=1500Hz, Pump=0.9 mL/min, Height = 160 mm,
Note: The test conditions are: Alginate (w/v) = 1.0%, Pump=0.9 mL/min, Frequency=1500Hz, Height= 160 mm.

® 4 AREE TEEMEOLR
Table 4 The characteristics of microcapsules in different height (150 um/300 pm)

Height (mm) Particle size(pm) Roundness Buoyancy (%) Volume ratio(%)
160 502.10+ 18.20 0.44+ 0.07 81.2+ 4.8 28.78+ 1.48
150 708.73+ 23.53 3.27+ 0.24 56.8+ 8.1 17.06+ 1.23
140 764.87+ 49.90 3.64+ 0.53 56.2+ 8.6 14.87+ 1.67
130 706.27+ 45.79 3.22+ 047 66.1% 3.4 19.52+ 1.63
120 529.64+ 28.76 2.14+ 0.44 69.4+ 3.7 19.95+ 1.38
110 643.35+ 24.70 3.59%+ 0.30 68.0 5.9 15.87+ 1.39
100 642.86x 27.45 1.20+ 0.31 75.1£ 5.0 16.04+ 1.71
90 635.03+ 23.89 2.32+ 0.63 75.8+ 9.3 17.90+ 1.66
80 572.53+ 29.89 1.01% 0.63 711+ 5.8 24.83+ 1.25

E K 44 - Alginate (w/v)=1.0%, Pump=0.9mL/min,,Frequency=1500Hz, Amplitude=9 mm
Note: The test conditions are: Alginate (w/v) = 1.0%, Pump=0.9 mL/min, Frequency=1500Hz, Amplitude=9 mm.
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Table 5 The characteristics of microcapsules in two kinds of nozzles (150 wm/200 pm)

Pump(mL/min) Particle size(pm) Roundness Buoyancy(%) Volume ratio(%)
0.5 439.23%+ 56.93 2.56+ 1.23 - -
0.6 322.96% 16.18 0.33%+ 0.05 142+ 29 7.30+ 1.97
0.7 323.02+ 16.43 0.42+ 0.08 20.6+ 2.2 11.04+ 1.85
0.8 303.38+ 10.95 0.34% 0.09 16.2+ 3.8 8.39%+ 1.25
0.9 287.67+ 8.34 0.33%+ 0.06 18.4%+ 2.7 13.78+ 2.12
1.0 282.76% 17.75 0.29+ 0.06 55.8+ 5.1 17.04+ 2.96
1.1 328.61+ 16.04 0.42+ 0.10 62.1+ 8.1 19.57+ 1.52
1.2 309.91% 11.42 0.34% 0.08 67.2%+ 7.7 19.89+ 1.46
1.3 274.56x 6.97 0.39+ 0.15 77.7% 6.6 20.25+ 291
1.4 311.99+ 15.51 0.32+ 0.07 74.4% 6.7 27.68% 1.13
1.5 281.23+ 5.87 0.28+ 0.06 72.1% 7.6 26.41+ 2.86
2.0 304.98+ 9.71 0.38+ 0.08 78.9% 6.9 31.44x 1.72
2.5 296.88+ 8.47 0.30+ 0.07 71.5+ 8.4 32.09+ 2.76
3.0 349.62+ 12.02 0.54+ 0.17 80.3+ 3.2 41.19% 1.72
7E K 244 - Alginate (w/v)=1.0%. Frequency=1500Hz, Amplitude=9 mm,Height=160 mm,
Note: The test conditions are: Alginate (w/v) = 1.0%, Frequency=1500Hz, Amplitude=9 mm, Height=160 mm.
R 6 RNEIGREBRIAREXZZHRENERZ M
Table 6 The characteristics of microcapsules in different sodium alginate of alginate (150 pm/200 pm)
Alginate Pump Swelling ratio Buoyancy
(W/v, %) (mL/min) (%) (%)
0.5 1.0 - -
0.5 2.0 - -
0.5 3.0 - -
1.0 1.0 383.23+ 35.6 78.7+ 8.5
1.0 2.0 386.42+ 31.0 77.7+ 6.4
1.0 3.0 377.16% 24.3 80.6% 8.8
1.5 1.0 237.73%+ 283 19.6+ 7.4
1.5 2.0 251.98+ 36.7 69.2+ 6.1
1.5 3.0 277.21% 223 98.7+ 7.6
2.0 1.0 265.61% 26.5 18.8+ 4.3
2.0 2.0 251.37+ 31.7 47.1% 114
2.0 3.0 218.45+ 20.4 73.5+ 10.1
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Fig.1 The macroscopic view (A), optical microscope view (10x 10, scale bar=250le) (B) and under SEM (C, D)
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