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Scalable nanocarrier formulation platform: Flash NanoPrecipitation (FNP)
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FNP turbulent mixing:

homogeneous
mixing begins homogeneity nucleation stabilization

ST
A I

o 1 \ & k 100 nm

—

T=0ms T=510ms T=20-30ms T =50-60 ms

“Bulk nanoprecipitation” poor mixing:

O NS | S T

%

Ve

/l L N
\

10,000

=

m

T=0ms T=510ms T=20-30 ms T =50-60 ms

— —— - —
e —————————————————————————— /]

—_—

T =5-10s

I
5 -'1 : :ff'z":ii



Adapting FNP for use with low-cost stabilizers and continuous drying
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Hydrophobic molecule encapsulation

Low-cost stabilizer

Amphiphilic modified cellulosic

Water stream
antisolvent

X

Organic stream

solvent

—

turbulent/
mixing

block copolymer

strongly
hydrophobic
drug

stabilizer
$400,000/kg

S—

core-shell
nanocarrier,
tunable within
60-400nm

kinetically-trap
ped core,
usually
amorphous

Water stream Organic stream

—

i

HPMCAS
$50/kg

BUCHI B290
spray drier

LI

=

University

Dissolution kinetics
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Adapting FNP to encapsulate hydrophilic biologics

- Forms ~100nm NCs, tunable
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Liquid crystalline structures in NC cores control release rate (poster 300)
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- Phase behavior can be controlled with choice and quantity of counterion.

- Allows straightforward method of tuning release rate. Ristroph et al., JCIS 2020

Ristroph et al., Mol. Pharm 2021
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Nanocarrier targeting: macrophage-targeted antitubercular NCs (poster 301)
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In vivo efficacy of NCs made by FNP with HIP

Ovalbumin (OVA): 43 kDa, pl = 5.2

*EE: 88% OVA loading: 29%

*NC formulation improved immunogenicity in
Vvivo in a nasal vaccine mouse model
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Ristroph et al., Int. J. Pharm. 2021
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Efficacy of pulmonary delivered polymyxin B nanoparticles
against Ab N16870.213 in mouse lung infection
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