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Abstract: Avermectin/mesoporous silica (AVM/HOMS) was prepared via one-step method by using F127
[(EO)106(PO)70(EO)106)] as template agent, methyl silicate (TMOS) as silicon source, avermectin as model
drug. Subsequently, copper, zinc and manganese ions were used to modify the resultant material. Finally,
three kinds of pH-responsive sustained release materids (AVM/Zn-HOMS, AVM/Cu-HOMS and
AVM/Mn-HOMS) were obtained. The prepared materials were characterized by FTIR, N,
adsorption-desorption, SEM and TGA. And their release behavior under different pH values was studied.
The results showed that the surface of AVM/Zn-HOMS, AVM/Cu-HOMS and AVM/Mn-HOMS were
stratiform, multihole and bubbly, respectively. The specific surface areas of AVM/Zn-HOMS,
AVM/Cu-HOMS and AVM/Mn-HOMS were 308581, 101.218 and 318011 m?%g. The N,
adsorption-desorption isotherms of the three samples were the Langmuir IV type with hysteresis loops
type H2. AVM/Zn-HOMS and AVM/Cu-HOMS showed excellent sensitivities to pH, while
AVM/Mn-HOMS exhibited no obvious pH responsiveness. The release process of these materials could be
described by Higuchi kinetic model and was controlled by diffusion mechanism.
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Table 1 Pore structural parameters of HOMS, AVM/HOMS,
AVM/Cu-HOMS, AVM/Zn-HOMS and AVM/Mn-

HOMS
Seer/(m?/g)  Vel(cm®lg)  Pore radius/nm
HOMS 168.119 0.185 1.754
AVM-HOMS 436.603 0.403 1.864
AVM/Cu-HOMS 269.337 0.096 1.736
AVM/Zn-HOMS 476.700 0.278 1.892
AVM/Mn-HOMS 486.130 0.312 1.764
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Fig. 4 TG curves of AVM/Zn-HOMS, AVM/Cu-HOMS,
AVM/Mn-HOMS, avermectins and F127
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Table 2 Fitting results for release curves of AVM/Zn-
HOMS, AVM/Cu-HOMS and AVM/Mn-HOM S

2
Dynamic pH R
mode viue AVM/Zn-  AVMICu-  AVM/Mn-
HOMS HOMS HOMS
4 0.88074 0.81552 0.95279
Z;S'agrgf 7 0.95558 0.86956 0.91081
10 0.96652 0.88028 0.95164
_ 4 0.91553 0.92170 0.98996
Fé;i'a‘;irgf 7 097745 0.92154 0.96576
10 0.97435 0.94135 0.98754
- 4 0.99650 0.97131 0.99134
Higuchi
equetion 7 0.97389 0.98783 0.99515
10 0.95281 0.98784 0.99003
Korsmeyer- 4 0.98699 0.88822 0.98752
Peppas 7 0.81153 0.93209 0.97157
equation 10 0.84577 0.92040 0.98528
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