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ExoFlex™ Architecture 
ExoFlex™ builds on technology introduced by 
NanoView Biosciences. NanoView’s technology 
allows purification-free detection of extracellular 
vesicles (EVs) by affinity capture onto an ExoView 
chip. EVs can be subsequently counted, sized and 
labeled with up to three fluorescent antibodies 
(including staining of EV cargo). 

ExoFlex™ chips from NanoView Biosciences enable 
users to create custom assays that specifically 
capture and detect EVs that express any biomarker 
of interest. This unique technology allows sensitive 
detection of rare events in biomarker discovery 
and detection. In addition, multiplexed ExoFlex 
chips allow for antibody candidates to be rapidly 
screened.  

1. An ExoFlex chip displays two ExoFlex antibodies 
(ExoFlex 1 and ExoFlex 2) on its surface.

2. ExoFlex linker 1 is conjugated with any antibody 
specific to a biomarker of interest.

3. The ExoFlex linker 1/custom antibody complex is 
incubated and bound to the ExoFlex 1 antibody 
on the surface of the chip. 

4. A sample containing EVs expressing the 
biomarker of interest is incubated on the chip and 
EVs specifically bind to the custom antibody. 

5. Once bound to the surface, EVs can be further 
probed with up to three additional fluorescently 
labeled antibodies. 

6. The ExoFlex chip has two customizable capture 
antibodies - ExoFlex 1 and ExoFlex 2 that can be 
conjugated to any two custom antibodies.

WHITE PAPER THEMES:
• ExoView ExoFlex Universal Exosome Detection Assay
• Capture and Analysis of EVs Via Any Custom Antibody
• Design and Performance Validation of ExoFlex Chips

11 3

64 5

2

FIGURE 1 ExoView ExoFlex customization workflow 
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ExoFlex™ Kits 

ExoFlex™ Kits can be purchased directly 
from NanoView Biosciences. Each kit contains 
16 chips and reagents to perform isolation-free, 
user customized detection of EVs. Each kit comes 
with three standard fluorescent antibodies (anti-
CD9/CD63/CD81), which can be substituted as 
required with custom fluorescent antibodies for 
biomarker colocalization. ExoView ExoFlex kits 
are also compatible with ExoView              

cargo reagents for the detection of internal EV 
proteins. 

ExoFlex™  Chip Configuration Fig. 
2 shows the full architecture of the ExoFlex 
Chip – with two fully user-customizable 
capture antibodies (ExoFlex 1 and ExoFlex 2) 
complemented by standard capture of EVs via 
tetraspanin markers (CD9, CD41a, CD63, and 
CD81). Captured EVs can be immunostained 
with standard or custom fluorescent antibodies. 

FIGURE 2 Complete architecture of an ExoFlex Chip 
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Rare Event Detection 
For many diagnostic applications, detection of 
rare EV sub-populations in circulatory blood 
is highly advantageous. The sensitivity of the 
ExoView ExoFlex technology was tested using 
EVs from cultured HS-5 (MSC) cells. HS-5 cells 
generate CD105-positive EVs alongside EVs that 
do not express CD105 – the experimental setup 
mimics the detection of rare events in a complex 
heterogenous EV population.  HS-5 cell culture 
supernatant was incubated on an ExoFlex chip 
without any additional purification or sample 
enrichment. 

Specific detection of CD105-positive EVs from 
HS-5 cell supernatant was performed in three 
experiments to test the capabilities of the ExoFlex 
chip.

• (A) Using the ExoView ExoFlex technology, 
anti-CD105 antibody was conjugated to 
the ExoFlex linker 1. The anti-CD105-linker 
conjugate was then immobilized on the 
ExoFlex chip and used to capture CD105-
positive EVs to the surface of the chip. Bound 
EVs were subsequently immunostained with a 
fluorescent anti-CD105 antibody.  

• (B)  Anti-CD105 antibodies were directly 
immobilized to a standard ExoView chip. 
EVs expressing CD105 are affinity-captured 
to chip surface and immunostained with a 
fluorescent anti-CD105 antibody. 

• (C)  Anti-CD81antibodies were used as a 
generic EV capture mechanism. Bound EVs 
were subsequently immunostained with a 
fluorescent anti-CD105 antibody.  

FIGURE 4 CD105 counts: ExoView ExoFlex capture vs 
generic EV capture  
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FIGURE 3 Experimental setup, anti-CD105 (light blue), 
ExoFlex 1 (green), anti-CD81antibody (dark blue). 

FIGURE 5 Fluorescent images of individual EVs captured 
via ExoView ExoFlex (5.1) and generic tetrapanin capture 
(5.2) - in both cases CD105 postive EVs are green. 

5.1 5.2
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ExoFlex™ permits specific detection of rare EV events from complex matrices. 
ExoView ExoFlex allows users to custom-design which antibodies are used to 
specifically capture rare events. 

Figure 4 shows the data from these experiments.
When using general anti-CD81 capture (3C 
and 4C), a high number of EVs are detected 
from the HS-5 cell culture supernatant. However, 
immunofluorescence staining reveals that of 
those 7500 EVs, less than 200 are positive for 
CD105 (2.7%). This is a common observation, 
especially when trying to detect disease-specific 
EVs in plasma. In normal circulatory blood there 
are high numbers of native EVs, yet relatively 
few of them carry disease-specific biomarkers; 
therefore, general anti-tetraspanin capture and 
specific immunofluorescence staining may yield 
relatively few antigen-positive events. As such, 
specific capture and detection is generally a 
more advisable approach.  

When capturing EVs using antibodies that target 
CD105 directly (3A and 3B), significantly higher 
counts of CD105-positive EVs are detected (4A 

and 4B). Specific capturing pseudo-enriches 
for a specific EV sub-population (Note that not 
all EVs captured on the anti-CD105 spot will 
stain positive for CD105 – this is likely due to 
epitope availability as those CD105 molecules 
used for capture are unavailable for subsequent 
immunofluorescence staining).  

Figure 4A shows the fluorescent counts of 
CD105 positive EVs captured onto the chip via 
the ExoView ExoFlex capture technology (3A). 
As expected, the CD105 counts are very similar 
to those shown in 4B where the anti-CD105 
antibody is directly immobilized onto the chip 
surface (3B). Importantly, the main advantage 
of 3A is that in the ExoView ExoFlex assay, users 
can flexibly define which antibodies are used to 
capture EVs.  

To test the specificity of the 
ExoView ExoFlex technology, 
raw plasma was incubated 
on ExoFlex chips and 
tested for the capture of 
CD81positive EVs. Figure 
6 shows the experimental 
setup where three plasma 
samples were incubated on 
ExoFlex chips. The grayed 
out elements in Fig.6.1 
highlight a specific element(s) 
that were omitted from the 
experiment to test for assay 
specificity. 

Assay Specificity 

Missing 
Component 

A CB

FIGURE 6.1 Assay specificity test by incubating raw plasma on an 
ExoFlex Chip. Omitted component in each experiment in gray. 
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Fig.6.2 demonstrates the specificity of the ExoFlex 
chips. In situations where one of the elements 
required in the assay (i.e. ExoFlex linker or custom 
antibody) is missing – no non-specific binding on 
the ExoFlex chip is seen (6.2 a+b). In addition, 
the performance of ExoFlex 1 and ExoFlex 2 was 
very similar in terms of specific and non-specific 
binding. Lastly, the experiments demonstrate the 
ability of ExoView ExoFlex assays to specifically 
detect antigen-positive EVs from complex matrices 
like plasma without purification or enrichment with 
minimal non-specific binding on the ExoFlex chip.

Assay Performance  

ExoFlex™ assays specifically detect EVs expressing specific biomarkers even when 
challenged with complex matrices. Detection of specific EVs from plasma requires 
no purification and yields minimal non-specific binding. 

To test the linearity of the ExoView ExoFlex 
assay, supernatant of cultured HEK 293 
cells was incubated on ExoFlex chips using 
anti-CD81 to capture CD81-positive EVs. 
Unpurified cell supernatant was serially diluted 
from 1:40 to 1:1280 and incubated on the 
ExoFlex chip. To compare the performance of 
the two different ExoFlex antibodies, ExoFlex 
1 and ExoFlex 2 linkers were conjugated with 
anti-CD81 and immobilized onto ExoFlex 1 
and ExoFlex 2 capture antibodies respectively. 
Both capture probes were evaluated across a 
2.5 log serial dilution. The fluorescent counts 
for each dilution and capture antibody are 
plotted on a log log scale in Fig.7.

The ExoView ExoFlex assay is highly linear 
across the 2.5 log serial dilution. The 
performance of both ExoFlex 1 and ExoFlex 
2 were highly similar when using the same 
custom antibody, e.g. anti-CD81). Despite the 

similarity in data, we would recommend direct data 
comparison from the same ExoFlex probe to avoid 
potential antibody-related differences in data. 

FIGURE 7 Linear dilution of HEK 293 EVs on ExoFlex 1 
and ExoFlex 2. Data shows a 2.5 log linear dilution.  

FIG 6.2 Fluorescent counts of EVs captured from plasma  
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FIGURE 8 Reproducibility data for ExoFlex 1 and ExoFlex 2. 6 repeats using HEK 293 derived EVs were 
incubated on 6 ExoFlex chips. 

ExoFlex 1 demonstrated a CV of 3.5% while 
ExoFlex 2 demonstrated a CV of 3.8%. The data 
demonstrates that the ExoFlex chip yields highly 
reproducible data. 

To assess the reproducibility of the ExoView 
ExoFlex assays, EVs from cultured HEK 293 
cells were captured via anti-CD81 in a 6 point 
repeat experiment on ExoFlex 1 and ExoFlex 2. 
Fluorescent counts in each repeat are shown in 
Fig.8 for both ExoFlex 1 and ExoFlex 2. 

ExoFlex™ assays are linear across 2.5 logs of dilution. ExoFlex 1 and 2 produce 
highly similar EV counts across all samples tested. ExoView ExoFlex assays are 
highly repeatable - 3.5% CV for ExoFlex 1 and 3.8% CV for ExoFlex 2. 

Cargo Detection 
The Minimal Information for Studies of 
Extracellular Vesicles (MISEV) 2018 guidelines, 
recommend intracellular cytosolic protein 
detection as part of standard protocols for EV 
characterization. Measurement of intracellular 
cytosolic proteins, including ALIX and syntenin, 
is recommended in conjunction with external 
transmembrane or lipid-bound proteins. The 
ExoView platform provides the ability to measure 
both internal and external proteins at the single-

vesicle level and to colocalize their presence 
on single EVs, thus validating that the particles 
studied are indeed EVs. 

To demonstrate the ability of ExoFlex to 
measure EV cargo, EVs from HEK cell culture 
were immobilized on ExoFlex chips via CD81 
antibodies conjugated to ExoFlex linker 1+2  
(Fig.8). Once affinity captured, EVs were fixed 
and permeabilized with the ExoView Cargo 
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The ExoFlex™ technology by NanoView Biosciences marks the next step in advanced EV 
detection and characterization. 

Users can fully customize their assays with any antibody of their choosing enabling the 
detection of rare EVs from complex media like plasma without the need of additional 
purification steps - making it suitable in liquid biopsy applications and antibody screening. 
Assays can be further customized for cargo detection. 

ExoFlex™ generates highly reproducible data (3.5 – 3.8% CV) and covers a linear range 
of 2.5+ logs even when challenged with complex matrices like plasma. 

The ExoFlex™ technology is aligned with the core capabilities of the ExoView technology: 
purification-free detection, counting, phenotyping, sizing and biomarker colocalization of 
single EVs.

Kit, allowing access of EV cargo to syntenin 
antibodies. Fig. 9 shows the experimental setup. 
Fig.10 shows the subsequent measurement of 
fluorescent counts as measured by the ExoView 
R100, with and without EV permeabilization. 
Fig.10 shows that of the 3000 EVs detected on 
the ExoFlex chip, 1300 (43%) expressed syntenin 
through fluorescent staining.

When the EVs were not-permeabilized no 
fluorescence was detected in the syntenin channel 
as would be epxected given that syntenin is not 
expressed on the exterior of the EV. Knock-out 
experiments (data not shown) were performed 
to ensure that fluorescence seen in the  
permeabilized sample was not due to non-specific 
binding of the syntenin antibody.  

FIGURE 10 Fluorescent counts of permeabilized and 
non-permeabilized EVs captured using an ExoFlex chip.

FIGURE 9 Capture of EVs via the ExoView ExoFlex kit 
and subsequent labeling of EV internal cargo via the 
ExoView Cargo Kit.   
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