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Abstract To prepare a minocycline hydrochloride microsphere depot and evaluate its release performance and
physicochemical properties, poly (lactic-co-glycolic acid) (PLGA) was used as raw material, the minocycline
hydrochloride microspheres were prepared by electrospray, and the morphology and size distribution of the
microspheres were characterized by polarizing microscopy and scanning electron microscopy (SEM). The micro-
spheres were then mixed with sucrose acetate isobutyrate (SAIB) depot at a ratio of 1:10 to form a minocycline
hydrochloride microsphere depot, and its release performance and porosity changes were evaluated. The results
showed that the microspheres had smooth surface and the diameter was (5. 294 + 1. 222) wm. After the micro-
spheres were added into SAIB depot, the burst release of minocycline hydrochloride significantly decreased from
60% to 3.27% at the first day, and then the release lasted for 42 days . Additionally, the porosity of the depot
increased rapidly from (12.53 + 0.43)% to (32.53 + 0.43)% during days 0-15, and increased slowly from
(32.53 + 0.43)% to (33. 81 + 0.54)% during days 15-45. The minocycline hydrochloride microsphere depot

prepared in this study is expected to be an effective way for the application of minocycline hydrochloride for its
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good release performance and simple preparation process.

Key words minocycline hydrochloride; poly(lactic-co-glycolic acid); sucrose acetate isobutyrate; electrospray
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Figure 1 Characterization of minocycline hydrochloride microspheres

(MH-M)

A: Optical microscope image; B: SEM image; C: Contact angle; D:Diam-

eter distribution

Figure 2 Laser confocal microscopy of MH-M
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Figure 3 Release curves of MH-M(A) and sucrose acetate isobutyrate (SAIB)-based depot MH-SAIB and MH-M-SAIB (B) (x + s,n = 3)

Table 1 Parameters obtained by fitting four different models to the release data for SAIB-based depot drug release kinetics

Model

MH-M-SAIB

MH-SAIB

Zero-order model
First-order model
Higuchi model
Ritger-Peppas model

0=1.22461+7.52315(R*=0.958 11)

In(1 = Q) = 64.086 83 + 0.042 68:(R2= 0.993)
0 =7.95515¢"2 + 1(R*=0.955 18)

Q =4.941 3:°¥¥(R>=0.993 09)

Q =1.396 62t + 39.798 49(R>= 0.859 21)

In(1 - Q) =82.317 04 + 0.170 22¢:(R>= 0.895 87)
0 =16.05296:"> + 1(R*=0.737 34)

Q =28.896 461311 8(R*= 0.984 06)

Table 2 Evaluation of drug release kinetics of SAIB-based depot

according to the Ritger-Peppas equation

MH-M-SAIB MH-SAIB
Item
0-7d 7-42 d 0-7d 7-42 d
Slope* 1.976 91 1.051 83 3.554 36 1.016 29
R? 0.993 0.996 0.973 0.984

aSlope represented the drug release rate according to the Ritger-Peppas

equation
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REBIK A, oK A B0 22, AR 20T T R AR A1
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Table 3 Evaluation of degradation kinetics of microspheres according

to pseudo-first order equation

M MH-M
Ttem
0-45d 45-60 d 0-7d 7-45d  45-60d
Slope*  0.037 17 0.028 25 0.04511 0.03681 0.02878
R? 0.997 0.999 0.999 0.997 0.999

“Slope represented the degradation release rate according to the hydro-

lysis kinetic equation

100
90 —— MH-M
80
70 |
60
50 F
40 |
30 b
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0
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Figure 4 Degradation image of MH-M and blank microspheres (M)
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Figure 5 Porosity of MH-M-SAIB and MH-SAIB (x + s,n = 3)
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