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Disclaimer

This presentation reflects the views of the
author and should not be construed to
represent FDA's views or policies
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Session Description and Objectives

* We introduce a method to measure « Technical aspects of our work:

multiple characteristics of particle- « Device-enhanced optical
based therapeutics, including: microscopy
« Suspension concentration » Single-particle tracking and
sizing

e Particle size distribution

. PS . _ . n
» Encapsulation and dose Light-scattering and

fluorescence

* Precision, accuracy, and
efficiency
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Biography and Contact Information

FDA and NIST are working together to develop measurement methods
for fundamental study and quality control of particle-based therapeutics
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NST Measurements of particle-based therapeutics |l

Liposomal formulations Generic vs. reference Cryogenic electron microscopy
Hydrophilic
drug  Nucleic _
High-density <" acid  Targeting
4 ligand

—> Electron microscopy is powerful but not practical for every measurement
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NST Nanoparticle tracking analysis (NTA) in a slit

Confining slit
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- Confinement improves precision of NTA but errors approach 15%
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NET  Quridea: NTAin a slit with a pillar array
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-> Precision, accuracy, efficiency
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NET Liposomal doxorubicin under test

Darkfield

www.fda.gov

PI;)E;'FII‘ISISG@ K.-T. paration, 2019



NET Liposomal doxorubicin under test
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Liposomal doxorubicin under test

Darkfield after background subtraction

50 um
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NST Random walks in two dlmensmns
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NE&T Aperture array for reference positions
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5000 NnNM = 1 Nnm
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NIST Pillar array for reference positions
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N&T  Accurate tracking and sizing of particles
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NE&T Encapsulation and dose measurements

- 00:00 Fluorescence
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Toward precise, accurate, and efficient measurements of
multiple characteristics of particle-based therapeutics

Questions?
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NBT  Various measurement methods for Doxorubicin

o X-ray Scattering

e Atomic Force Microscopy

e Dynamic Light Scattering

* Nanoparticle Tracking Analysis
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NET The design of microfluidic device

Bonding

Sample inlet
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NEGT Inference of liquid media properties

Thermometry Viscometry

Fluorescence Darkfield
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NST Uncertainty effect of temperature and viscosity
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N&T  Mean square displacement (MSD) analysis

MSD = (Displacement?), s, = 4D(nAtg)
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N&T  Mean square displacement (MSD) analysis
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NST The necessity of widefield calibration

@ Defocus
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N&T  |n situ reference material by photon beam
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NST First function — depth control

SiO, (20 nm)—Cr (200 nm) hard mask
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NBT  Ex situ scanning probe surface profilometry
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NST Fluyorescenceintensity as a probe of slit depth 1

After flatfield correction,

Fluorescence background subtraction (%)

o T *f'-' .r.' _lr]._". -1.'J'-b"='r -' 7

1.05

0.as
.-'..I.' Lo 'H:.- % 'I -‘ Iy F-'::f"‘ ; -'--: i I.-r' -. '- .E' ‘..:I.::-- /

(58412 +2638) arbitrary units
(mean + standard deviation) www.fda.go

L2 O S-SEB L  g2a 0@ 2 gl &F & 2% ' >, ] > 1 1 T e ;! 3 420 W P AR 5% 1. ¢ 4 & ) ‘.

' » daps : ?:
PharmSci€:

201



NIST

Second function — localization accuracy

PharmsSc

Signal photons
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NE&T Representative diameter distribution

Hydrodynamic Steric
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