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Introduction
Flow cytometry is a powerful method to analyze heterogeneous particle populations 
based on single particle detection and is widely used for cellular analysis. However, 
the sensitivity of most current conventional cytometers has limitations to detect 
nanoparticles with sizes below 200 nm, creating a challenge for extracellular vesicle 
(EV) analysis. This work aims to demonstrate the performance of the CytoFLEX 
nano Flow Cytometer as a sensitive label-free tool to characterize nanoparticles  
by leveraging its capability to collect and analyze scatter parameters at  
multiple wavelengths.

Methods
The methodology used is explained in Figure 1. We will demonstrate how the 
CytoFLEX nano, equipped with 5 scatter channels, can benefit the customer.
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Figure 1. Histograms of small particles run on Violet side scatter (VSSC). Polystyrene beads (a) and silica beads (b); schematic of the 
scatter channels. 

Figure 4. Multiple scatter analysis of small particles. The combined use of use of VSSC1-H and RSSC-H enables to identify the various 
controls run. Polystyrene NIST beads with different sizes 44 nm, 80 nm, 100 nm, 144 nm; Silica MSP beads with different sizes: 50 nm, 
60 nm, 80 nm, 88 nm, 99 nm; Silica nanoComposix beads with sizes: 309 nm, 510nm,  MLV virus (a); Polystyrene NIST mixer beads, MLV 
virus, Hollow organic beads 189 nm (b); Mixer of MLV virus, Adenovirus, HSV, Vaccinia (c); Vaccinia and cell line control (d); MLV virus and 
recombinant EVs (e); MLV virus and Daudi microvesicles (f).

Figure 5. Delta refractive index change between Violet and Red wavelengths. NIST PS beads with different sizes: 44 nm, 80 nm, 100 
nm, 144 nm; Silica MSP beads with different sizes: 50 nm, 60 nm, 80 nm, 88 nm, 99 nm; Silica nanoComposix beads with size 510 nm,  MLV 
virus, HSV, Adenovirus, Vaccinia, Hollow organic beads 189 nm. Refractive index vs. Wavelength (b) for PS beads, silica and HOBs beads; 
Data was generated using FCMPASSTM software.

Conclusions

The CytoFLEX nano Flow Cytometer enables the detection of small changes in 
refractive indices across multiple wavelength scatters, allowing for the differentiation 
of populations of different natures. It also enables the detection of smaller-sized 
populations compared to conventional flow cytometers, improving the ability to 
characterize samples. We demonstrate the importance of calibrating arbitrary  
units of MSI to absolute units of size and refractive index.
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Results

Figure 2. Stability of Lipid nanoparticles (LNPs) over time. Empty and loaded LNPs were assessed and  show degradation after one 
month. Violet-SSC1 and Red-SSC were used for this analysis.

Figure 3. Antibody Staining of PPP derived EV. CD9-FITC, CD61-PC7 were used  concurrently analyzed with VSSC1 vs. RSSC.  
The Unstained sample is depicted by the red arrow. Positive staining was ensured by controls. 
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