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Dynamic Light Scattering (DLS)

Dynamic light scattering, or DLS, is a biophysical
characterization technique used for assessing the
colloidal stability of a biological sample.

It uses the motion of particles in solution to
determine how uniform in size your macromolecules
are, and the distribution of particle sizes in the
sample.

DLS is a valuable tool for many researchers

in therapeutic spaces

DLS is a useful tool for anyone developing biologics or
gene therapies. Complex biological samples such as
enzymes, monoclonal antibodies, or AAVs that will be
used for treatments must be highly stable for storage,
transport, and clinical administration.

DLS enables you to monitor the colloidal stability of
your sample. This information helps you optimize
your sample by making changes to the sequence or
buffer environment, and measuring how those

changes impact colloidal stability.

Apply DLS measurements in many aspects of
therapeutic biologic development, including:

* During expression and purification

+ Pre-formulation phase

+ Developability assessment

* Buffer formulation and optimization

+ Comparability studies during scale-up or process changes
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DLS provides insight about the stability of
your samples

Colloidal stability indicates how likely a sample is to
clump up or aggregate and crash out of solution,
rendering it useless and potentially harmful. DLS
provides two critical parameters about your sample:
PDl and ry,.

Polydispersity Index, PDI

PDI, or the Polydispersity Index, is a value that reflects how
much variation is present in your sample. A PDI close to zero
means a single, tightly-folded species that is highly regular
between individual particles. As the PDI increases, it indicates
that your macromolecules are imperfectly folded, aggregating,
or contain contaminant particles.

Hydrodynamic radius

Hydrodynamic radius, r, is the average size of particles within a
given population. Assuming a single population, changes to
buffer environment, covalent modifications, and binding of
small molecules or proteins all impact the r, of your sample.
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ACF and ACF fit for two different samples, containing a single population of
different sized beads. The decay function changes based on the size of particles
in solution.
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https://nanotempertech.com/prometheus/biologics/
https://nanotempertech.com/prometheus/gene-therapy/
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Overlaid size distribution plots resulting from the ACF fit data calculated for each
particle size. Dotted lines represent the cumulant radius of each population. Note
that the cumulant radius aligns well with the size distribution peaks,
representing single, tightly-folded populations.

Particles move at different speeds and scatter different amounts
of light based on their size. Larger particles move slower and
scatter more light compared to smaller particles. DLS optics are
very sensitive, and measure the intensity fluctuations of light
from a sample.

The autocorrelation function, or ACF, captures the information
about the fluctuations of scattered light. The decay data is
plotted, and a line is fit through the data - the ACF fit. This fit is
mathematically converted into plots that convey information
about the average size of particles in a solution, as well as the
distribution of particle sizes in a given sample.
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ACF data (black dots) with size distribution ACF fit (teal) and cumulant radius ACF
fit (blue) for a sample with multiple particle sizes present.
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Size distribution plot showing different sized populations within the sample
(solid). Cumulant radius fit for a single population shown (dashed).

You will use different fit models depending on the quality of your
sample. Samples containing only a single population of particles
use the cumulant radius fit. Those with multiple populations
present are better suited for a size distribution fit.
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