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Preparation of albendazole polybutycyanocrylate nanoparticles and study
on its pharmaceutical properties and tissue distribution
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(1. Department of Pharmaceutics , School of Pharmaceutical Science , Peking University , Beijing 100083 , China ;
2. Xinjiang Medical University , Urumuqi 830054 , China)

Abstract: Aim To prepare the targete drug delivery syste ms( TDDS) , albendazole polybutycyanocrylate
nanoparticles ( ABZ PBCA- NP) , its pharmaceutical characters and tissue distributions were simultaneously
investigated . Methods Albendazole nanoparticles were prepared with the e mulsification polymerization method
and the drug-load mechanism of polybutycyanocrylate nanoparticles was studied with the equal-te mpaerature
adsorption principle . The dialyse dynamic of albendazole from ABZ PBCA NP was investigated in four
formulations in vitro . The tissue distribution of albendazole in different drug vehicles was studied with isotope
labelling experiment . Results ABZ PBCA- NP and ABZ PVP-PBCA NP fit to the Higuchi and bi-exponent
function in vitro respectively . The drug loaded in nanoparticles was abide by the Langmuir adsorption equation .
Targeting index of albendazole in liver and spleen in mice are 11.4 and 3.9 after ig *H ABZ PBCA NP . The
biocavailability of albendazole nanoparticle and suspension are 76.0 % and 36.9 % respectively . Conclusion
The absorptive capability of drug was enhance when 4 % PVP was added into the nanoparticle , and its release
time was lengthen. At the same time , the nanoparticles vehicles increase the albendazole bioavailability .
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Figure 1  Release profiles of ABZ from four vehicles
in0.1 mol*L"" HA

ABZ : Albendazole ; PBCA : Polybutycyanocrylate ;

PVP :Polyvingl pyrrolidine ; NP : Nanoparticles

4 ABZ %

Higuchi . , 1.
Table 1  Criteria for goodness of fitting in 0.1
mol* L' HCl

Sample Fitting equiton 7 AIC

Q=1- [54.76exp( - 0.084t) +
46. 21exp( - 0.002 t) ]
ABZ PVP-PBCA NP Q=0.101 6+/2 +0.084 0.992 - 54.32
LABZ log(1- Q) = -0.0655t+1.987 0.9642 - 67.46
SABZ Ininl/(1 — Q) =0.583Int- 2.711 0.982 - 58.37

ABZ- PBCA- NP 0.988 4 - 43.28

AIC: Akaike' s information criterion

,ABZ- PBCA- NP ABZ PVP- PBCA NP
Higuchi ;

ABZ Weibull

* I+ ABZ PBCA NP
2.
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Table 2 °*H ABZ and * H ABZ PBCA NP protein
binging by bank plasma

Concentration
‘HABZ % ’H ABZ PBCA NP/ %
/mgeL"!
0.50 82 £8 39 4
1.00 86.6 2.0 41.5%2.9
1.50 89.9£2.9 44 £5
2.00 90 4 4413
3.00 90.7%2.2 49 *5
s Scatchard
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Figure 2 Distribution of > r ABZ in mice tissues 4 h
after ig * B ABZ PBCA- NP and ° H SABZ

ig 45 min 8 h, ABZ
28.44% 30.93%.,4 h ,
58.6 %,
6
(T » (Sh
(n) ‘HSAB ’HABZ PBCA NP
, 3.
3 , .
11.4 3.9, 4.9
4.0
46.5 %,

, ABZ 44.0 %,

Table 3 Drug targeting parameters in tissues of mice
after ig ° F ABZ- PBCA NP and * H ABZ swspersion
(n=5,xts)

Parameter
Tissue
TI SI T,
Blood 3.3%0.5 2.8 10.4 1.20 £0.21°
Liver 11.4%2.3 4.910.4 2.1 0.3
Spleen 3.9%0.8 4.010.6 1.70 £0.19™
Brain 1.37t0.16 1.24%0.26 0.44 £0.05™"

TI: Targeting index ; SI: Selective index ; 7, : Relative extraction

7
iv *H LABZ .ig "HFABZPBCANP ‘H
SABZ, R 3.
60
¥
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¢ —¢3HABZ; ™ —®3H ABZPBCA NP; & —2 3HSABZ
Figure 3  Radioactivity-time curve of ABZ in
mices plasma after iv ’H LABZ, ig ’H ABZ
PBCA NP and ’ H SABZ
, 4,
Table 4 Parameters calculated with statistical
moment
Parameter SHLABZ °*H ABZPBCANP ’HSABZ
AUC, g/ h* Bq* kg~ ! 647.3 492.2 239.0
MRT h 50.8 110.3 32.4
VRT h? 204.9 169.9 171.5
Kh! 0.019 9 0.008 0.03
Fl % 76.0 36.9
, ABZ- PBCA- NP
ig 76.0% ,MRT 110.3 h,

ABZ 36.9 %, MRT
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