Cerium—-catalyzed synthesis of PLGA and PLGA-PEG copolymers
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Introduction Flow Focused Nanoparticle Synthesis with Microfluidics
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Widely used PLGA nanoparticles (NPs) * A flow-focused controllable and 1

require batch homogeneity and application- scalable PLGA-based NPs synthesis
specific tunability protocol with microfluidics

The microfluidics system monitors NP formulation through
rapid solvent exchange method of nanoprecipitation.
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Figure 4: Sunshine Microfluidic System. (a) Mechanism of flow of fluids in the microfluidic (200-1000 pg/mL)
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aggregation in PLGA NPs
Figure 1: Schematic representation of the microfluidic preparation of PLGA-based NPs using the hydrodynamic
flow-focusing system.
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Polymer Synthesis and Characterization
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170 °C. 1h HO O . Figure 5: Hydrodynamic size (nm) and polydispersity index (PDI) from Dynamic Light Scattering (DLS) of NP formulations from (a) PLGA-

for polymers. (a) PLGA synthesis comm; (b) PLGA-Ce (Lau)s; and (c) their comparison. (d) Zeta (Z)-potential of PLGA-comm and PLGA-Ce (Lau); NPs. Data represents
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Table 1: Ce(Lau)3 resulted in the closest target (18kDa) PLGA MW of 17,600 Da, compared to z][]?e";‘tj:fhigh TSFhFieldi”g - ) B il B '
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Polymer Catalyst Mn (Da)? MW (Da)2 PDI?
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Figure 3: Physicochemical characterization of PLGA-Ce(Lau); and PLGA-DBTDL show that TFR (L/min) TR (Ll

l h ized with . 1 L di l hvsi h . l . bl Figure 6: Hydrodynamic size (nm) and PDI from DLS of NP formulations from (a) PLGA-PEG,qq0; (b) PLGA-PEGs50; and (c) their comparison.
polymers synthesized with cerium(lll) laurate display physicochemical properties comparable (d) Z-potential of PLGA-PEG 0, and PLGA-PEGss, NPs. Data represents results from FRR 1:1 and 1:3 and TFRs from 200-1000 pL/min
to those obtained using DBTDL.

Table 2: Chemical characterization of PLGA-PEG polymers
Polymer Mn (Da)? MW (Da)2 PDIa L/GP End cap

_ Figure 7: In vitro cytocompatibility tests
PLGA-PEG,, 5,600 10,000 1.8 42/58 Ester 87 r CIBuTe T oo cylecompatipliy 1ess
PLGA-PEG;;, 10,000 17,000 1.7 45/55 Ester 155

NCTC L-929 mouse fibroblasts assessed
Table 3: TGA and DSC analysis of PLGA, PLGA-PEG2000, and PLGA-PEG550 polymers
formulations were prepared with FRR 1:1
m m ith FRR 1:1 d TFR 1000pL/min.
PLGA-PEG;;, MPEG;5, 15ug/ml 15ug/mL Wi an HL/min

10pg/mL 10pg/mL by MTT assay after 48h NP exposure.
Compound Co-initiator T 5% (°C) @ T10% (°C) 2 T max (°C) @ PLGA-Ce(Lau); PLGA-PEG,0y and TFR 200uL/min and PLGA-PEGu
(mean+SD; n=3)
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15pg/mL 15pug/mL PLGA-comm and PLGA-Ce(Lau); NP
PLGA-PEG,,, MPEG,400 10pg/mL Jopg/mL and PLGA-PEGsso NPs were synthesized
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