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Quantification and Characterization of
Exosomes
Key Fidabio beneﬁts
• Size and affinity determination of exosomes
• Possibility to measure exosome concentrations in unknown samples
• Analysis under native conditions (fermentation broth) and low amount
of sample volume
• Built in quality control
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Exosomes are a type of extracellular
vesicles released from cells. They
contain constituents of the cells
including proteins, DNA and RNA and
thereby act as shuttles for certain
genetic information to other cells(1).
Communication within distant cells
through exosomes is recognized in
various disorders such as cancer,
neurodegeneration and inflammatory
diseases. There is, therefore, increased
interest in research around applications
of exosomes in the field of diagnostics
and cell therapy (1).
The present application provides an
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insight
into
characterization
of
exosomes in terms of sizing, quantification, and affinity measurements by
using FIDA (Flow-induced dispersion
analysis). FIDA is a capillary-based technology for measuring binding affinity
and complex size of biomolecules insolution under native conditions (2,3,4).
In the present project, an Anti-CD81
antibody and an anti-exosome antibody
were used to probe binding affinities of
exosomes in assay buffer as well as
spent medium and cholesterol-topfluor
was used as an indicator for sizing of
exosomes.
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METHODS &
MATERIALS

The experiments were conducted on a
Fida 1 instrument employing 488 nm
laser induced fluorescence detection,
using FIDA standard capillaries (i.d.: 75
µm, LT: 100 cm, Leff: 84 cm). Sample
analysis was performed by filling the
capillary with 4 µL of exosome solution,
followed by injection of 39 nL of
antibody and mobilized towards the
detector with the exosome solution at

50 mbar for 27 min at 25 °C, pH 7.4. The
affinity measurement was performed at a
fixed concentration of 10nM for antiCD81 antibody, 1000nM for cholesterolTopfluor and 100nM for anti-exosome
antibody. They were titrated against
varying concentrations of exosomes.
Data analysis was performed using the
dedicated FIDA software.

RESULTS

Anti-CD81 binding to exosomes
The FIDA technology provides an
absolute measurement of molecular
size (i.e. hydrodynamic radius) for a
selective binder (anti-CD81 antibody) as
it interacts with the analyte of interest
(exosomes). The hydro-dynamic radius
(size) of free anti-CD81 antibody was
deter-mined to be 5nm correlating well
with the size of an anti-body. There

was an increase in the apparent size of
the anti-CD81 antibody upon titration
with the exosome solution both in buffer
(Figure 1) and in medium (Figure 2) and
the size of the complex was determined
to be 44.3-51.3nm. The apparent Kd
determined in buffer (60.4) and medium
(73.5) were in good agreement highlighting the reproducibility of the assay
under native conditions.

A

B

Figure 1. A) Raw data for anti-CD81, as function of exosome concentration. B) Binding
curve for anti-CD81 as function of exosome concentration, depicted as fraction bound.
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Figure 2. A) Raw data for anti-CD81, as function of exosome concentration in 10 %
fermentation media. B) Associated binding curve, depicted as fraction bound.
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The binding curve is an effective means
for quantifying exosome interactions
and thus for a full functional exosome
characterization. However, the binding
curve may also be used for selective
quantification directly in fermentation
media as has been previously shown for
IgG (5).

A

The limit of quantification was increased
by an order of magnitude in a recent
assay where a quick ultrafiltration step
was introduced (Figure 3). It serves as a
proof-of-concept
for
quantifying
exosome concentration on an early
fermentation stage.

B

Figure 3. A) Raw data for anti-CD81, as function of exosome concentration in 10 %
fermentation media with and without ultrafiltration B) Associated binding curve, depicted
as fraction bound with ultrafiltration.
Anti-exosome antibody binding to
exosomes
The hydrodynamic radius (size) of the
anti-exosome antibody was determined
to be ~ 5 nm, thereby correlating with
the expected size of an antibody. The
apparent size of the antibody increased
upon gradual titration with the
exosome solution. This was also visually
observed from the raw data (figure 4),
where an increase in exosome
concentration led to decrease in free

A

anti-PTGFRN (narrow peak) with simultaneous increase in exosome-bound antiPTGFRN (broad peak).
The apparent affinity (Kd) between antiexosome antibody and the exosomes
was determined to be 1E10 p/mL from
the binding isotherm applied in figure 3B
and the complex size was determined to
be 103 nm.

B

(Figure 4 - See explanation below)
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Figure 4 above:. A) Raw Taylorgrams of anti-PTGFRN as function of exosome concentration in 20 % v/v spent medium. B) Associated binding isotherm curve, depicted as
hydrodynamic radius as function of exosome concentration.
The hydrodynamic radius (size) of anti-exosome antibody was followed in 0-90 % v/v
spent medium, in order to evaluate potential sample matrix interference. Here, we found
that the apparent size of anti-PTGFRN did not change significantly throughout the
gradual titration with the spent medium, see table below.
Table 1: Sizes of anti-PTGFRN antibody in 0-90 % v/v spent medium

Spent medium concentration (%
v/v)
Hydrodynamic radius of antiPTGFRN antibody (nm)

1

10

20

50

90

4.86

4.82

4.84

4.83

5.22

It can be concluded, that the anti-PTGFRN antibody does not interact with the spent
medium components and can be used for assessing binding to the exosomes even directly
in crude medium.
Exosome size determination
Cholesterol-topfluor was used as an
indicator for the sizing of the exosomes.
In the absence of exosomes cholesteroltopfluor is not soluble in aqueous
buffer. When added to an exosome
solution,
cholesterol-topfluor
can
solubilize in the membrane of the
exosome and thus give rise to a signal.
This approach is a general tool for
sizing exosomes in solution. Here, we
report a mean hydrodynamic radius
(size) of 115 nm for the provided
exosome solution (20% v/v spent
medium). The obtained size of 115nm
correlates very well with the results
obtained with the anti-exosome
antibody assay.

CONCLUSION

The FIDA technology enables straightforward sizing and affinity determinations of exosomes and exosome-ligand complexes. Furthermore,
the technique has potential application
for assessing exosome concentration in
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Figure 5. Raw data for 1000 nM
cholesterol-topflour in 5.8E12 p/mL
exosome solution (20 % v/v spent
medium). The orange line is raw data,
and the blue line is data fit used for
calculating the hydrodynamic radius.

unknown
samples.
In
a
recent
development, we have further improved
the sensitivity and limit of quantification.
For further details, please contact
info@fidabio.com.
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