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 PolyA-DOTAP-LNPs were
manufactured via microfluidics
(DOTAP:CHOL:DSPC:DMG-
PEG2K) at a molar percentage
ratio of 50:38.5:10:1.5. and
purified.

 Poly(A) and LNPs were analyzed
using dynamic light scattering

* Ribonucleic acid therapies are currently in the spotlight of nanomedicine field F" E
with FDA approval of several therapies, three of which utilize lipid nanoparticle - o - |
drug delivery carrier systems[1]. roNATDOTARINES
 With the growing popularity of a novel therapeutic platform, subsequent N
analytical methods transferred from nanomedicine analytics have been adopted
as routine, gold standard techniques which have not faced similar growth and
development.

 LNPs have the potential to revolutionize the drug delivery field, however the Fig 1. - Flow diagram of PolyA-DOTAP-LNP manufacture, dialysis, : :
. . . . e I (DLS), and nanoparticle tracking
complexity of LNPs, and a lack of deep analytical profiling during early olyAan analysis pipelines. viade with BloRender. analysis (NTA)
development stages, can delay their translation to the clinic.
« Here, we use a model PolyA and cationic lipid nanoparticle system, complexed uzslizan = s Metinedele); or anzlysls F el and Pelya-DOTak=LINFe
with Poly(A), and highlight differences in critical quality attributes measured at AF4 Parameter PolyA PolyA-DOTAP-LNPs
different manufacture steps, and demonstrate the need for Field-Flow Channel Conventional Frit-Inlet
Fractionation high resolution instrumentation [2]. Spacer 350 pm
Membrane Regenerated Cellulose Amphiphilic (10 kDa)
Inj. Vol 20 pL
Aim Eluent Phosphate Buffered Saline (pH 7.4)
. . . . . . -Flow (T Varied (L] .75 mL/min (E ial, 0.2
The aim of this work is to characterize RNA drug without and with a complexed Crgsst towé| ype) aor'sed (L/'ne,’ar) 0.7>m /n;'g( l)jof]ent'a’o )
. . . . . . - etector FiIow O ML/min O ML/min
lipid nanocarrier drug delivery platform, through increasing resolution of analytical
T Hyphenated Detectors uv UV-MALS-DLS
pipelines.
3 o ?5 ‘f ‘f;\, %ﬁ?} %5 ‘f ‘f;\,
Results Results ' “* PolyA-DOTAP-LNPs ' "%
X E q::,m N};I-‘,: e ,;
e gt

 DLS data highlights 1 main

18 —~2.00E+08 - T . 15 1.20E+11 -
i P— PolyA] _ PolyA « DLS data highlights 3 main 1] PolyA-DOTAP-LNP ~ | PolyA-DOTAP-LNP LNP peak at 56 nm, and
| » 1.75E+08 - 0 . : : 13 . E .
8 \ éon B X e PolyA size distributions. 2 55.9nm | | g 1.00E11- larger particulates at 5560
7 | g g Fig.2A). 1 = | nm. (Fig.3A).
~ 2 | 275nmt1_05+7_ ( & ) __10 8 8.00E+101 ( & )
§°/ 6 295nm 8 1.25E+08 E’ S 9_ -
_-é‘ = 1 Ea.oae- i . "S 8—- g ] ) )
2~ ey  NTA displays one main peak at G 7] £ 6.00E+10- 58.6 nm  NTA displays one main peak
3 o ' 8 4oes6 o ] o ] . .
= £ 7:50E+07 1 27.5 nm and a secondary E 4 ooEet0 at 58.6 nm with shouldering
3 O 1 Ez.uas- . ) ) ) . S +10 J .
) 5008407 - Bomol TN fractioned peak distribution . o peak at 70 nm. (Fig.3B)
' £ 2506407 53.5 nm Seelom ~53.5 nm. (FIgZB) 2- EZOOE”O
0 — 8 o ooeson |, b - seonm | e NTA demonstrated the need
] A S ) B S B B B | T At e ——T T T ] 0 rrr—f S —— 0.00E+00 ~ R e
0.1 1 10 100 1000 10000 0 25 50 75 100 125 150 175 200 5 . . .
= S  NTA only suitable for o 1 0 100 1000 100 o % 10010 =0 0 S0 S A for high resolution analytics
iameter (nm) ize (nm) ) . i . Diameter (nm) Size (nm) C .
identification of sub-micron - . . . within early development of
Fig.2 - Evaluation of PolyA size distribution using, A) Zetasizer DLS (55 ug/mL), particulates, DLS can identify Fig.3 - PolyA-DOTRAP-LNP size distribution evaluation using, A) Zetasizer DLS, L NP formulations.

and B) NTA (1 mg/mL), (n=3 £ SD). and B) NTA, (n=3 £ SD).

sizes like RNA clusters.
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Fig.4 - AF4 evaluation of PolyA A) calibration curve from direct injection AUC using various UV detector Fig.5 — PolyA-DOTAP-LNP A)UV Detector signal and elution method and B) MALS-90° detector signal and

wavelengths. B) PolyA (1 mg/mL) elution profiles at various cross-flow (XF) flow rates, using UV detector 250

elution profile annotated with region of interest (ROI)1. (n=3 £ SD).
nm wavelength.

ﬁf‘%%s‘fﬂ) « UV-MALS detectors produced fractioned elution profiles, highlighting sub-populations
» Direct injections (Fig.4A) show 250 nm UV detector wavelength was most suitable for NE .f:";.. 1. within the general size distribution of LNPs.
PolyA detection, across all concentrations whilst producing R? > 0.999. wé.gz&ﬂf' . . . . . _
&% « MALS detector produced higher signal than UV due higher light scattering potential of
« Using a UV detector (250 nm), various cross-flow (XF) flow rates were tested to LNPs than light-absorbing components within LNP system.
Z\:/iagILzllaBt)e iImpact of XF on PolyA detection, producing enhanced signals of upto 150 mV Table.2 - PolyA-DOTAP-LNP ROI from MALS-90°

detector associated retention time (Rt), processing model
fit, radius of gyration (Rg), hydrodynamic radius (Rh) and
shape factor ratio (Rg/Rh).

Conclusions FI-AF4-MD

ROl R, Model Rg Rh Shape

DLS produced more insightful data at sizes < 20 nm, NTA characterized more sub- (min) Fit (nm) (nm) Factor
populations ~ 50 nm. 1 210 Sphere 29.7 273 1.1

UV detector wavelength 250 nm, most suitable for PolyA quantification, however

more optimization required to separate larger molar masses. . ROI1 data processed using sphere model fit

shoulder peak (R, 25 min) also processed using

<oii. © High resolution NTA and AF4 analysis quantify LNP sub-populations, not detectable sphere model.

4 Z:’Z using DLS. .
it o AF4 also highlighted a range of morphologies within the LNP population beyond the I~ Lo s of FTEten daik precluiced aiFier
scope of NTA. Overall showing an unequal loading of PolyA within LNPs. C ' average radii than DLS hydrodynamic radi,
o 174 producing a shape factor ratio ~ 1.
O
©
. L!{, 1.45 « Shape factor indicates PolyA-DOTAP-LNPs
Ongo|ng & Future Work _(c% [ have an irregular range of shapes within the
» 16T formulation, as we would expected spherical
: : : : _ articles.
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o Evaluate different formulations of lipids to determine impact of lipid factor ratio (Re/Rh): Rt e
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