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Highway1
The fastest, gentle, sterile
cell sorter for every lab
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(3) (4)(0) cells inertially focussed
(1) cells detected FSC/SSC/fluorescence cytometry
(2) thermal vapour bubble generated
(3) vortex created, timed with target cell
(4) target cell deflected
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How does VACSTM 
(vortex-actuated cell 
sorting) work?

42 kHz equivalent droplet rate

Cell throughput rates:

10,000/s in purity mode

37,000/s in enrichment mode

Sterile, single use cartridges

RUO and GMP

No sheath fluid, no aerosols

488 & 640 nm lasers, 6 parameters

FSC, SSC

FITC, PE, PE-Cy5/PerCP, APC

http://www.cellularhighways.com



Highway1 
Purity mode sorting

Fast enrichment of rare cells Gentle to cells

Cellular Highways Ltd
Melbourn Science Park

Cambridgeshire, UK

T cells Monocytes B cells
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(typical 10,000 cells/s throughput, 80% fidelity, 60% recovery) Brilliant morphology

High-sensitivity, high-
resolution fluorescence

Cytometry
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Conventional
sorting, but not
VACS, causes
growth lag to
common cell lines
e.g. THP1
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Specifications

� Lasers: 488 nm (200 mW), 638 nm (180mW) (blue and red)
� Detection: 4 x SiPM (fluorescence), 3 x PD (FSC, SSC, RFSC)
� Filters: 525/40 (FITC), 585/29 (PE),

684/24 (PerCP / PE -Cy5), 665/12 (APC)

� DSP: 24 bit, 80 MHz, 200,000 events per second
� 5-decade log scale, linear scale and logicle scale
� Peak measurement: height, area, width (FWHM)
� Sensitivity: MESF 50 (FITC), 70 (PE)
� Daily QC function uses Highway1 DailyQC Beads,

tests cytometry and sorting functions.
� Cartridge -to-cartridge reproducibility
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� Highway1 Cartridge + Highway1 Cartridge Loader (ETO sterilised)
� 30-µm Cell Strainers (cartridge loader / in-line) (ETO sterilised)
� Traceable NFC-tagged cartridges
� No contamination, no cross- contamination

� No sheath; non-diluting flow; no waste
� Centrifuge tube outputs
� Cell size range 5 – 25 µm
� Maximum input 22 mL
� Volumetric flow rate 260 µL/min

� Low hydrodynamic stress (peak energy dissipation rate 2 W/mL)
makes high-viability serial sorting practical

� Gentle magnetic stirring
� Absolute volumetric flow calibrated for 20 mL and 3 mL syringes
� Optional cold pack (cartridge input/outputs refrigerated)

� Continuous auto -alignment, flow control, chip cooling
� Gunk Be Gone TM
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� 42 kHz sort envelope rate (23 µs sort envelope,
30 µs sort mask purity mode)

� >99% purity and >80% yield depending on process parameters
� 4 kHz sustained deflection rate

� Automated actuation timing and amplitude
� Automated sort verification
� Walk -away operation; audible notifications of process

completion and process errors
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� HighwayR software package runs on MS Windows 11
on Dell host PC supplied; 27’’ 1440p monitor

� Connectivity: Ethernet, WiFi, USB ports
� Automated workflows for cytometry, sorting and dailyQC

� FCS 3.1 export, supported by FlowJo
� Automatic and manual full matrix compensation
� English language only
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� Instrument size 210 mm x 570 mm x 318 mm (W x H x D )
� Instrument weight 20 kg
� Environmental temperature 18 -25°C
� Electrical power 100 – 240 V, up to 250 W,

cable available for all regional consumer socketsIn
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Throughput up to 37,000 cells/s
typical 80% recovery, >50% purity
enables fast two-stage purification

VACS has much lower peak energy
dissipation rate (EDR = stress×strain).
EDR determines cell damage [Mollet et
al. 2008, Biotechnol Bioeng, 100:260].

High speed
sorting has
no effect on T
cell viability,
activation
and growth


