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Preparation and physico-chemical properties of itraconazole polymeric
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Abstract A formulation of itraconazole polymeric micelles was prepared using mPEG-PLA as the drug carrier.

mPEG-PLA was synthesized by ring opening and polymerization reaction. ITZ-PM was prepared by solvent evapo—
rationilm dispersion method. The drugdoading and entrapment efficiency were characterized by HPLC. The
physico—hemical properties of ITZ-PM was characterized by dynamic light scattering ( DLS) , atomic force micros—
copy ( AFM) and differential scanning calorimeter ( DSC) ,respectively. The dialysis method was applied to inves—
tigate the release behavior of ITZ-PM in vitro ,and the release mechanism was further discussed. Drugdoading and
encapsulation efficiency of ITZ-PM were 3. 82% and 99. 4% ,respectively; nanoparticle size was 37. 8 nm,and pH
was 4. 48. ltraconazole was found to be encapsulated in the micelles rather than forming a physical mixture by
DSC; ITZ-PM exhibited to be almost spherical in shape from the observation by AFM. It was proved that ITZ-PM
had sustained-release effect in vitro which could be described by Peppas-Sahlin equation. Results showed that
mPEG-PLA can obviously improve the solubility of itraconazole.
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Figure 1 HPLC chromatogram of itraconazole( ITZ)
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3 pH- o ITZ-PM pH
4.48 37.8 nm
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( 1o ITZ
ITZPM( >1 mg/mL) o
ITZ-PM
ITZ.
ITZ-PM
3.7% ~3.9% ITZ-HP-8-CD( 2. 42%)
; 97% ~ 100% ITZ-HP-8-CD
(80.2%) o HP8-CD
mPEGPLA  ITZ o

Table 1 DrugHoading and entrapment efficiency ( EE) of ITZ-poly—
meric micelles ( ITZPM) solution powder and ITZ hydroxypropyl-8—-
cyclodextrin inclusion complex ( ITZ-HP-8-CD) (x+s n=3)

D ) L edoading/ % EE/%
g ( mg/mL) g ¢

ITZ-PM solution 9.94%0.05 3.82:0.02  99.40.53

ITZ-PM powder 9.75+0.12  3.75+0.04 97.5+1.19

ITZ-HPB-CD 10.02£0.03  2.42£0.01  80.220.25
2.5.3 ( DSC)
ITZ-mPEG-PLA.ITZ mPEG-PLA
( 1:25) ITZ-PM
( 1:25)  DSC ( 2).

10 °C /min 30 ~

250 C o

50 100 150 200 250
7/°C
Figure 2 DSC thermograms of ITZ (1) mPEG-PLA (2) physical

mixture of ITZ and mPEG-PLA (3 ITZ/mPEG-PLA: 1:25) and ITZ-
PM powder (4 ITZ/mPEG-PLA: 1:25)

2 ITZ  160.0 ~168.0 C
'mPEGPLA  43.8 C
. ITZ  mPEG-PLA
42,3 157.0 C mPEG-PLA
17
. ITZPM 42.6 C
mPEG-PLA
ITZ . 17
mPEG-PLA
2.5.4 ( AFM) ITZ-PM
ITZ-PM

30 ~50 nm( 3) .
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Figure 3 AFM image of ITZ-PM 20
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Table 2 Equilibrium solubility of ITZ in different release media 0

Equilibrium solubility /( pg/mL)

Release medium

PBS( pH 7. 4) Saline —e—ITZ-PM; —o—ITZ-HP-5-CD
Blank 0. 001 1.06 Figure 4 Cumulative release profiles of ITZ from ITZ-PM and ITZ-HP-
Polysorbate 20( 1% ) 0.07 3.26 B-CD into saline with 1 % polysorbate 80 and 0.7 % HCl (x s n=3)
Polysorbate 80( 1%) 0.14 9.90
Polysorbate 20( 1% ) and HCI(0.7%) 2.89 15.16 ITZ-PM
Polysorbate 80( 1%) and HCI(0.7%) 5.02 23.65 nguchl Weibull PeppaS—Sahlin
2 1% 80  0.7% ( 3) Peppas-Sahlin
HCl ITZ 1% °
80 2 1% Table 3 Fitting equation and correlation coefficients
80 0.7% HCI  PBS(pH 7.4) ITZ Model Equation R?
1% 80 0.7% HC1 Zero-order Q=0.092¢ 0.726 6
Higuchi 0=0.270 *3 0.9839
174 1% Weibull Q=100 {1 -exp —-(1-0.207)%%/  0.9942
80 0.7% HCI] o 331.965 }
Peppas-Sahlin () =0. 268 %7 —0.020 ¢"** 0.997 2
1/3~1/10 , Peppas-Sahlin Q=at"" +p"
1% 80 0.7% HCI Fick
. o Fick
1 mg 200 mL. CF=1/(1+
2.6.2 ITZ-PM ITZ-PM B/axi™)
( CR=1/(a/Bxt™ +1),
3 ITZ 1 mg) (5.0 cm x

2.5 cm) 200 mlL 37 °C.100 5.
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Figure 5 Percentage of the Fick diffusion ( solid line) and the erosion
( dotted line) mechanisms over the drug release form ITZ-PM
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