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Preparation and release features of long-term slow-release two-component drug artificial bone

Bao Yu-cheng, Zhang Wen-long, Wang Yong, Zhang Jie

Abstract

BACKGROUND: Studies have shown that rifampicin or isoniazid covered with biodegradable sustained release materials
can be used to prepare pulmonary targeting microspheres with less than 50 um sustained-release degradation, which are
mainly used for lung targeted therapy via the intravenous injection.

OBJECTIVE: To develop long-term slow-release two-component drug artificial bone and to select the optimal preparation
process of drug release as well as to observe the characteristics of in vitro releases.

METHODS: Orthogonal design was adopted to optimize the preparation technology using the emulsion-solvent
evaporation method of preparation technology. We prepared rifampicin poly(lactic-co-glycolic acid) copolymer
microspheres and isoniazid poly(lactic-co-glycolic acid) copolymer microspheres. Biological binder was used to process
these two kinds of microspheres into long-term slow-release two-component drug artificial bone.

RESULTS AND CONCLUSION: According to the process optimization, two kinds of poly(lactic-co-glycolic acid) copolymer
microspheres carrying 26% rifampicin or 28% isoniazid were prepared successfully, which were used to prepare artificial
bone at a quality of 50%. The drug concentrations were kept at 0.02 and 0.03 mg/L after 90 days of in vitro release. These
findings indicate that this kind of artificial bone is expected to provide a new and effective treatment for bone tuberculosis.

Bao YC, Zhang WL, Wang Y, Zhang J. Preparation and release features of long-term slow-release two-component drug
artificial bone. Zhongguo Zuzhi Gongcheng Yanjiu. 2012;16(38): 7126-7130.

P.O. Box 1200, Shenyang 110004 www.CRTER.org



Cﬁ WWW.CRTER.Org

5%-10% (-2

[3-4]

[5-6]

(7]

50 um
[8-10]

- (poly (lactic-co-

glycolic acid) PLGA)
200-400 pym

PLGA
200-400 pm

PLGA

2010-06/2011-10

ISSN 2095-4344 CN 21-1581/R  CODEN: ZLKHAH

PLGA

201011056
T2010226
PLGA(
80 20
150 000)
(DCM)
(a-
)
LC-10A
( ) N-2000
OLYMPUS IX71 Japan
PLGA
PLGA [11-12]
mg 10 mL
2%
4 1.0-2.0 h
PLGA
(A) PLGA
(C) (D)
1 Le(@3)
1
Table 1 Orthogonal experimental design factors and
levels table
Factor
Lol T PLGA/RFP  PVA  Stirring speed
A( ) B (ratio) C (%) D (r/min)
1 30 1.3:11 0.8 350
2 40 1.5:1 1.2 450
3 50 2.0:1 1.6 550

PLGA: poly(lactic-co-glycolic acid); RFP: rifampicin;

PVA: polyvinyl alcohol; A: reaction temperature; B: PLGA and
RFP quality ratio; C: the concentration of PVA mass fraction;
D: mixing rate
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Table 2 Ly(3)* orthogonal experimental design and results
Factor
Test No S; S, S
A B C D
1 1 1 1 1 45.2 253 70.5
2 1 2 2 2 50.3 201 70.4
3 1 3 3 3 30.4 19.8 50.2
4 2 1 3 3 27.9 15.4 433
5 2 2 2 1 60.5 19.3 79.8
6 2 3 1 2 55.4 26.0 81.4
7 3 1 3 2 20.4 20.2 40.6
8 3 2 1 3 32.3 17.3 49.6
9 g 3 2 1 43.2 15.6 58.8
K1 1911 1544 2015 209.1
K, 2015 199.8 199.8 1924
Ks 149.0 1904 1341 1431
R 52.5 454 67.4 66.0
A: reaction temperature; B: poly(lactic-co-glycolic acid) and rifampicin
quality ratio; C: the concentration of polyvinyl alcohol mass fraction;
D: mixing rate; Sy: micro-sphere diameter distribution percentage;
S,: microspheres drug loading; S=S:+S,
PLGA b: PLGA microsphere carrying isoniazid
PLGA [11-12] Figure 1  Light microscope images of poly(lactic-co-glycolic
acid) (PLGA) copolymer microspheres carrying
PLGA rifampicin and isoniazid (x10)
1 -
_ (x10)
26% 28%
100 mg 30 mg 2.2
1h 4
35% PLGA
60 mg ( )
pH=74 PBS 3 mL A283C1 D2 A2B3C1D2 3
30 mL pH=7.4 PBS 37
30 mL PLGA PLGA PLGA
30 mL (200-300 um) 60% 26%
[ HPLC LC-10A, Shim-pack VP-ODS PLGA (200-300 pm) 65%
(5 um 250 mmx4.6 mm)] 28% 50% 2a
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b: Digital photo of artificial bone after in vitro degradation

Figure 2 Digital images of two-component drug artificial

bone
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Figure 3 In vitro drug release curve of two-component drug
artificial bone
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