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Abstract: Zaltoprofen, a propionic acid derivative non—steroidal anti—inflammatory drug (NSAID), is

known to have powerful inhibitory effects on acute, subacute and chronic inflammation. We developed
poly (lactide — co—glycolide) (PLGA) microspheres loaded with zaltoprofen for sustained controlled delivery
using an oil—water solvent evaporation methods by varying PLGA molecular weight and cosurfactant
contents. Physicochemical properties and morphology of zaltoprofen—loaded PLGA microspheres
were investigated by scanning electron microscope, X—ray diffraction and differential scanning calorimeter.
The size of microspheres increased with the molecular weight of PLGA and the content of cosurfactants.
The increase of PLGA molecular weight and cosurfactant content decreased the porosity of microspheres,
subsequently resulting in the slow drug release. The results demonstrated that the adjustment of PLGA
molecular weight and the cosurfactant content allowed us to control the drug release profiles of drug—loaded

microspheres.

Keywords: zaltoprofen, O/W, PLGA microspheres, cosurfactant, solvent—evaporation method.
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Table 1. The Preparation Condition and Characteristics of
Zaltoprofen Loaded Double-Layered PLGA Microspheres

Batch  Initialdrug  PLGA PVA  Cosurfactant  Size(um) EE
No. loading(w/w%) M, (w/%) conc.(w/w%)  +SD (%)

1 20 8 1.0 - 54+5 81
2 20 20 1.0 - 70+6 79
3 20 33 1.0 - 85+10 67
4 20 8 10 10 61+8 68
5 20 20 1.0 10 66+6 65
6 20 33 1.0 10 86+11 62
7 20 8 1.0 20 66+6 63
8 20 8 1.0 30 7348 45

EE: Encapsulation efficiency. w/w: Initial drug loading (Cosurfactant/
PLGA).

Agitation

O Phase PVA 1.0 w/v%+Cosurfactant PVA 1.0 w/v%+Cosurfactant

W Phase W Phase
@@©g©© ) Centrifugation
(O]} Freeze-drying

Double-layered
microspheres

Figure 1. Preparation schemes of double—layered microspheres
using O/W emulsion.
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Figure 2. The surface and cross section morphologies of zaltoprofen loaded double—layered microspheres with different PLGA

molecular weight: (a) 8 K; (b) 20 K; (¢) 33 K.
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surface cross section

Figure 3. The surface and cross section morphologies of zaltoprofen loaded double—layered microspheres with different PLGA
molecular weight at 10% cosurfactant: (a) 8 K; (b) 20 K; (¢) 33 K.

(d)

Figure 4. The surface morphologies of zaltoprofen loaded double—layered microspheres with different cosurfactant concentration at
8 K PLGA: (a) no cosurfactant; (b) 10%; (c) 20%; (d) 30%.
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Figure 5. XRD spectra of (a) zaltoprofen and PLGA 8 K; (b)
batchs 1,4,7 and 8.
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Figure 6. DSC thermograms of (a) zaltoprofen and PLGA 8 K;
(b) batchs 1,4,7 and 8.
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Figure 8. Cumulative release of zaltoprofen from PLGA micro—
spheres with and without Labrafil: (a) 8 K PLGA; (b) 20 K PLGA;

(c) 33 KPLGA.

B K B PEE O 7K ool 28 B

A3l wgow, wiAe) PP nEAEE
25jo] OFRE IRT URel 1T RA71aL 2] o



BEAAZAHA 7T H7HEd PLGA v 339

2O WS AfFRoRA okEo] WEE TRAOE Aold 5 9

ZJz}e] vYTES ek Area Fe] thgel A R
Sl1% % Ioik, RAARMBYAS) Tt SRS vigtel
e} o) 7w BRIT 4 gl oleld A nx
ARBEAL) 57k F7HI5S vRTe] 2717k H 2 Azl

ue

1004

Cumulative release(%)
S e

N
?

—m— 8K PLGA

—o— 8K PLGA+10% Labrafil
—A— 8K PLGA+20% Labrafil
—v— 8K PLGA+30% Labrafil

N}
?

o 2 4 6 8 10 12 14
Time(day)

Figure 9. Effects of cosurfactant concentration on the zalto—
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Figure 10. The surface degradation morphology of zaltoprofen loaded double—layered microspheres with different cosurfactant
concentration at 8 K PLGA: (a) no cosurfactant; (b) 10%; (c) 20%; (d) 30%.
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