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Figure 3: Investigating the effect of solvent on liposome size and PDI (A) and the resulting entrapment efficiencies (B) using MeOH and
1000 ug / m |_) . EtOH. Liposomes were composed of DSPC:Chol (2:1 wt/wt) and produced using SHM and TrM at an initial concentration of 4 mg/mL and
. . . . 0.25 mg/mL initial OVA concentration. A 3:1 FRR and 15 mL/min TFR was used and resulting sample purified using TFF. Results represent
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* Liposomes were purified using tangential flow filtration (TFF; Krosflow 7100 ; l
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\ﬁ(ggg\(((((é l Figure 4: CryoTEM (conducted by The University of Nottingham) representation of liposomes with entrapped OVA using the SHM (A-B)
k O O and TrM (C-D) micromixers. Phospholipid quantification assessing lipid concentration before and after microfluidics (E). Liposomes were
produced in MeOH using DSPC:Chol (2:1 w/w); FRR of 3:1; TFR of 15 mL/min; initial lipid concentration 4 mg/mL with 0.25 mg/mL initial
OVA (A-E). Protein release from DSPC:Chol liposomes (F). The release of ovalbumin from liposomes produced using the HSM and TRM
O Ve cartridges was tracked over 120 hrs at 37 °C. Liposome formulations were produced at 3:1 FRR, 15 mL/min TFR and matched initial lipid
of 16 mg/mL and initial OVA of 1 mg/mL (F). Results represent mean + SD, n = 3.
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Figure 5: Scale-independent production of liposomes entrapping protein from bench to GMP. Liposomes (DSPC:Chol 2:1 w/w) entrapping
Figure 1: Micromixer cartridge designs used within these studies. Schematics illustrate the staggered herringbone micromixer OVA were pr oduceo{ using a TRM with tf?e Ignite, Blaze or a GMP mr’;fr ofluidic man-uf acturing sy stergv ran at 3:1 FRR. TFR was incr eased to
(SHM) with embossed chevrons allowing consistent fluid mixing and the toroidal mixer (TrM) with planar geometry employing demonstr ate scale—/ndependentpr oduction from 12 ”_'L/ min (Igni te ) to 60 m%/ min (NxGen Blaze™; MF -60) or 200 mL/. min (GMP_ ; NxGen
centrifugal forces to encourage uniform mixing facilitating greater fluid stream velocities. The flow rate capacities for each of the 500). The liposome z-average diameter and PDI (A), intensity-weighted size distribution (B) and protein loading quantified by micro-BCA
microfluidic mixers and the microfluidic platforms that are used are listed. (C) are shown. Results represent mean + SD of three independent batches for the Ignite and NxGen Blaze systems and 1 large-scale batch

on the GMP system.

Conclusions

v' Demonstrated moving between different microfluidic architectures produces comparable physiochemical characteristics in terms
of size, PDI, charge and protein entrapment efficiencies

v' Demonstrated manufacturing speeds can be adjusted without any impact to formulation characteristics.

v Highlighted a direct manufacturing pathway from the lab bench to GMP manufacturing using standard operating procedures
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