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RESULTS & DISCUSSION

INTRODUCTION & AlM

Table 3. Recovery yield of silica and titanium oxide particles using the SAS process.
SiO,—TiO, functionalized PLGA scaffolds are promising systems for controlled drug
delivery and infection control. SiO, enhances drug encapsulation and sustained
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release through its porous structure, while TiO, provides antimicrobial activity via 21 %0 - . ]
reactive oxygen species (ROS) generation, enabling localized and more effective
therapies with reduced side effects. R2 30 >0 S >4.4 2.8
These scaffolds are suitable for applications in wound healing, implant coatings, R3 90 65 6 S 166.3 8.5
tissue engineering, and regenerative medicine. R4 100 40 6 L 202 1.0
R5 120 50 4 L 1.7 0.1
Objective: Develop SiO,—TiO, functionalized PLGA scaffolds using supercritical fluid o Re 120 50 6 S 35 02
technology and evaluate their potential as biocompatible platforms for controlled drug R7 120 65 6 S 3219 16.4
release and antimicrobial applications. RS 150 40 6 ]
R9 150 50 4 S 233.4 11.9
Liquid Solution M ETHOD
13.9
Solution Pump
il 16.4
S Manometer Automated
Back Pressure
Regulator
Cyclone
Separator
Hectric High -:,"\ | } i b
Pressure Heat AN :
Fatanger 1\ | Vessel _
I
e l—

Flowmeter

Figure 1. Supercritical Anti-Solvent (SAS)

3
)
LL]
>
O
@)
O
n
O
-
i)
O
()
O
n
>
(O
I
x
Q
P
n
S
()
Q.
A
2
>
o]0)
S
Q
-
Ll

Table 1. Treatment conditions for the impregnation of Table 2. Experimental design for PLGA
silica and titanium oxide particles using the SAS process. impregnation into SiO,—TiO; particles.
Pressure (bar) Temperature (°C) Flow rate (mL/min) Pressure (bar) Temperature (°C)
90 50 4 100 60
90 50 6 100 100
90 65 6 200 60
100 40 6 200 100
120 50 4 300 60 Treatment Foaming formation Expansion factor (ViV0) ©
Thickness Diameter S
120 65 6 300 100 5
1 5 O 40 6 Non-Treatment
150 50 4 >
150 50 6 :
150 50 8 300 bar, 100 °C ‘ 0.202 1.034
150 65 6 :
il Flow High pressure S
Heat exchanger
300 bar, 60 °C 0.237 0.987
Temperature :C’é
control A é
=
N yent 200 bar, 100 °C | 0.225 0.978 o
Depressurization )
Cooling CO: S valve o O
bath supply E 200 bar, 60 °C , | 0.186 1.156 :c%
""l . : o e, ~' o) WD g
Safety Valve ‘ )
Figure 2. Diagram of the foaming/impregnation equipment setup.
« SAS process showed strong dependence on temperature and CO, flow rate, rather - Adhesion and growth assays on foamed Eﬁ:ﬁ;‘:gf:f:(zoz?’) Drug Deliv
than_pressure. - | | | o matrllceg for controlled drug delivery Transl. Res., 13(4), 946-965,
*Optimal conditions (R2, RS, R9) confirmed successful SiO,—TiO, synthesis via EDX applications. Lim et al. (2010). J. Supercrit.
analysis. « Evaluation of antimicrobial activity. Fluids, 53(1-3), 179-184.
‘Supercritical processing (300 bar, 100 °C) enabled homogeneous PLGA scaffolds « Assessment of controlled drug release from  G. Liu et al. (2021).
with uniform porosity, favoring controlled and sustained drug release. functionalized scaffolds. Pharmaceutics, 13(4), 475.
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