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Preparation and release in vitro and in vivo of isoniazid-chitosan sustained release

microsphere-loaded human allogeneic bone
Zhang Hong-qi, Gao Qi-le, Guo Hu-bing, Li Jin-song, Guo Chao-feng, Lu Shi-jin, Huang Shu

Abstract

BACKGROUND: Chitosan microspheres are widely used in various drug sustained release systems because of their good
biocompatibility and antibacterial activity.

OBJECTIVE: To study the preparation and release in vivo of isoniazid-chitosan microsphere-loaded human allogeneic bone.
METHODS: After the preparation of the isoniazid-chitosan microspheres (ICMs) by spray-drying process, a 45-day in vitro drug
release experiment was carried out. Isoniazid-loaded human allogeneic bone grafts (control group) and ICMs-loaded human
allogeneic bone grafts (experimental group) were respectively implanted into both sides of the iliac in rabbits. The drug release
characteristics in vivo were determined by high efficiency liquid chromatography.

RESULTS AND CONCLUSION: The appearances of ICMs were round, smooth and well-dispersed. Their average diameter and
drug-loading rate were (3.33+0.9) um and (16.25+1.24)% respectively. There was no burst release in vitro. The release quantity
was about 20% of total amount at 24 hours, and about 76% at 45 days. The release curve was flat. The drug release was stable.
Mathematical model was in line with Ritger-Peppas model. In the experimental group, the concentration of isoniazid was slowly
increased at first 28 days, and then slowly decreased and lasted for more than 56 days in vivo. The concentration range was
38.05-155.75 pg/g. In the control group, the isoniazid concentration reached a peak 1982.5 ug/g in about 1 week, and the
isoniazid could not be detected around the bone after 21 days. The ICMs have the characteristics of slow isoniazid releasing both
in vitro and in vivo, and the release can last for a long time. ICMs-loaded bone can be used as an implanted material, which can
provide mechanical support and long time local chemotherapy after the operation of bone tuberculosis.
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Table 1 Design of in vitro tests for release of
isoniazid-chitosan microspheres (ICMs)
and isoniazid crystals
Drug loading Weight Isoniazid
S (%) (mg) content (mg)
ICMs 16.25 12.06 1.96
Isoniazid 98 2 1.96
crystals
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Optical microscopy (x1 000) Electron microscopy (x10 000)
Figure 1 Optical microscopy (x1 000) and electron
microscopy (x10 000) images of isoniazid-chitosan
microspheres

1 SR SR RO (KOG BB K B

2.2 FIEM-ERBHERGKRIMER TR SEE-5E
IEHEMERTCRBING:, 24 h Bl 20% /A7 ZBReI 1]
HELEK, 45 d BN 76%, BHZBT%, Bl
€ 45d UGBS, thetiia TP, kA —if
IIPRINASBERE T, AEVR N BEIIVE A RE R LT RE TR 1E N
W SRR A, FEAAE 24 h WE AR, Wk 2
MK 2,

2 SRS SR MR S S R ot R R SR S B 4 R
Table 2 Release results of isoniazid-chitosan microspheres and
isoniazid crystals (xts, %)

Isoniazid chitosan

Time (d) microspheres Isoniazid crystals
0.5 10.33+1.14 98.78+1.05
1 15.33+1.08 99.89+1.03
2 19.68+1.20 /

3 23.44+1.80 /
5 27.83+1.76 /
8 39.72+1.52 /
12 50.06+1.23 /
17 59.2+1.63 /
23 64.45+1.51 /
30 71.23+1.01 /
45 85.34+1.27 /
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Figure 2 Release curve of isoniazid-chitosan microspheres

(ICMs) in vitro
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Table 3 Fitting results of drug release model of
isoniazid-chitosan microspheres

Model Equation k C R?
Zero-order Q=kt+C 1.686 7 19.956 09123
First-order In(100-Q)=kt+C —-0.031 8 4.400 3 0.947 5
Higuchi Q=kt(1/2+C  12.818 22327 0.9918

equation
Ritger-Peppas InQ=kint+C 0.4753 2.669 1 0.994 3
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Table 4 Results of release test in vivo of isoniazid-chitosan
microspheres (ICMs)-loaded human allogeneic bone

(x#s, ug/g)
Time Implantation of hur.nar? allgggneic Implantgtion of human
(d) bones loaded with isoniazid aIIogenel.c bones loaded
crystals with ICMs

3 1072.50+98.45 78.25+10.28

7 1982.50+102.75 87.75+11.15
14 170.00+39.16 95.75+10.97
21 36.75+18.73 125.50+12.66
28 8.00+5.72 155.75+14.10
42 0 62.25+13.00
56 0 38.50+12.71
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a: x100

b: x10 000

Scanning electron microscopy images of the
allogeneic bones loaded with isoniazid-chitosan
microspheres
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